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FOREWOPL* 

This  Plan  for  Advanced  Development  of  a  Parachute  Retrorocket  Airdrop  System  was 
prepared  during  the  period  November  1971  through  February  1972  as  the  initial  effort 
for  a  Department  of  the  Army  Technical  Project  No.  1  FI 63209D8 33-04  and  task  titled 
Advanced  Development  of  Airdiop  Systems. 

The  above  work  was  preceded  by  the  satisfactory  completion  of  both  a  preliminary  and 
an  in -depth  Exploratory  Development  investigation  of  Low  Altitude  Airdrop  Systems  for 
Supplies  and  Equipment. 
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ABSTRACT 


This  report  proposes  a  plan  for  Advanced  Development  of  a  Parachute  Retrorocket 
Airdrop  System  for  the  airdrop  of  cargo  loads  weighing  from  2500  to  40,000  pounds 
horn  altitudes  of  500  feet  or  less  above  terrain. 


The  Parachute  Retrorocket  Airdrop  System  concept  uses  relatively  small  fast  opening 
parachutes  for  stabilization  and  preliminary  retardation  in  combination  with  rockets  for 
final  descent  velocity  control  just  prior  to  impact. 

This  capability  \  required  by  the  '  ■S  Army  to  increase  delivery  accuracy  and  to 
provide  greater  protection  to  the  aircraft  ,  decreasing  its  detectioi  to  hostile  radar  and 
fire. 


The  objectives  of  this  plan  for  Advanced  Deve  opment  consist  of  detailed  functional, 
economic  and  operational  analyses  of  the  system,  Advanced  Development  hardware  design, 
fabrication  and  flight  testing. 

The  Parachute  Retrorocket  Airdrop  System  it  an  extremely  versatile  concept.  In 
addition  to  airdropping  at  low  altitude,  later  generations  of  this  concept  could  be  used 


a.  Airdrop  supplies  and  equipment  from  medium  and  high  altitudes  with  h'gh 
accuracy. 

b.  Airdrop  special  and  fragile  loads  that  impact  at  very  low  velocities. 

c.  Airdrop  all  loads  with  near  zero  impact  velocities  so  that  no  energy  dissipator 
is  required. 
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1.  Introduction 

The  Parachute  Retrorocket  Airdrop  System  (PRADS)  was  developed  to  meet  the  US 
Army  Qualitative  Material  Requirement  (QMR)  for  an  Airdrop  System  for  Supplies  and 
Equipment  at  Low  Altitudes. 


The  QMR  Statement  of  Requirement  is  as  follows: 

An  air  delivery  system  that  will  permit  delivery  of  equipment  and  supply  loads 
weighing  up  to  35,000  pounds  direct  from  aircraft  flying  below  500  feet.  This  system 
wiil  be  used  in  cargo  aircraft  to  provide  air  delivery  to  ground  combat  units  after  tactical 
conditions.  Delivery  will  be  possible  with  greatly  improved  accuracy  and  the  need  for 
large  drop  zones  will  be  reduced. 

The  PRADS'  concept  u~.es  relatively  small  fast  opening  parachutes  for  stabilization 
and  preliminary  retardation  in  combination  with  rockets  for  final  descent  velocity  control 
just  prior  to  impact. 

PRADS'  greater  accuracy  is  achieved  because  of  its  smaller  parachute  size  which 
subjects  the  load  tc  wind  drift  for  a  much  short  rr  period  of  time  when  dropped  from 
any  given  altitude. 

2.  Preliminary  Exploratory  Development  Program 

During  a  preliminary  •’xploratory  development  program,  proposals  were  solicited  from 
industry  for  new  concepts  to  airdrop  loads  from  low  altitude.  Twenty-five  proposals  were 
received;  some  of  which  included  similar  concepts.  The  best  proposal  for  each  concept 
was  selected  and  separate  contracts  were  awarded  for  study.  These  included: 

a.  Retardation  by  Aircraft  Kinetic  Energy 

b.  Parachute  Reel  In/Ree!  Out 

c.  Rotating  Decelerate rs 

d.  Ground  Slide 

e.  Parachute  Inflation  Aids 

f.  Extraction  bv  Recovery  Parachutes 

g.  Parachute  Retrorocket  Deceleration 

h.  Elevation  of  Recovery  Parachutes 

i.  Lifting  of  Aerodynamic  Decelerated 


GURE  !  PRADS  SEQUENCE 
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Upon  completion  of  a  nine  month  study  contract,  a  detailed  evaluation  of  the  results 
concluded  that  two  of  the  concepts  warranted  further  study.  One  concept  was  PRADS 
and  the  second  concept  was  a  combination  of  Parachute  Inflation  Aids  and  Extraction 
by  Recovery  Parachute  called  Extraction  by  Inflation  Aided  Recovery  Parachutes 
(EXIARP). 


3.  In-Depth  Exploratory  Development  Program 


Two  separate  In-Depth  Excloratory  Development  contracts  were  awarded,  one  for 
the  additional  study  of  PRADS  and  one  for  EXIARP,  The  objective  of  this  program 
was  to  extend,  by  actual  demonstration,  the  maximum,  load  weight  airdropped  to  35,000 
pounds  from  an  altitude  of  500  feet  above  the  terrain  and  to  develop  a  prototype  design 
as  a  result  of  testing,  study  and  analysis. 


A  total  of  39  EXIARP  tests  with  loads  weighing  up  to  23,550  pounds  were  conducted. 
A  potential  flight  safety  hazard  terminated  the  EXIARP  test  phase. 

A  total  of  34  PRADS  tests  with  loads  weighing  up  to  .05,000  pounds  were  conducted. 
See  Figure  1  for  PRADS  Sequence  of  Operation*. 


A  technical  evaluation  of  the  two  concepts  resulted  in  the  conclusion  that  PRADS 
meets  all  of  the  pertinent  Qualitative  Materia.  Requirements  and  has  the  greatest  military 
potential.  Also,  PRADS  can  be  used  econcm.-aily  and  reliably  to  airdrop  loads  weighing 
up  to  35,000  pounds  from  altitudes  up  to  500  feet  above  the  terrain. 


The  Preliminary  and  In  Depth  Exploratory  Development  programs  provided  the 
state-of-the-art  and  technological  base  for  the  development  of  a  low  altitude  airdrop  system, 
the  evaluation  of  the  feasibility  3nd  practicability  of  many  proposed  solutions,  and  the 
determination  of  their  parameters.  The  next  logicai  effort  in  the  research  and  development 
cycle  is  the  Advanced  Development  of  PRADS. 


4.  Conclusions  of  Exploratory  Development  Program 

The  major  conclusions  reached  after  a  review  of  all  the  studies  and  test  results  show 


that: 


a.  PRADS  is  the  first  significant  major  improvement  in  the  airdrci  field  since  the 
use  of  parachutes  was  initiated. 


b.  PRADS  is  the  only  system  out  of  the  25  proposals  received  during  the  Preliminary 
Exploratory  Development  investigation  to  survive  the  subsequent  In-Depth  Exploratory 
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Development  investigation  and  meet  by  actual  demonstration  the  US  Army  requirements 
for  a  Low  Altitude  Airdrop  System  for  Supplies  and  Equipment. 

c.  PRADS  is  capable  of  delivering  loads  weighing  up  to  35,000  pounds  from 
altitjdes  up  to  500  feet  above  the  terrain. 

d.  PRADS  airdrops  improve  accuracy  and  reduce  detection  to  hostile  radar  and 
fire. 

e.  PRADS  cost  under  combat  conditions  is  comparable  to  or  siighlty  higher  than, 
the  existing  system.  PRADS  cost  under  non-combat  conditions  is  appreciably  higher  than 
the  existing  system.  It  is  possible  that  a  training  system  can  be  developed  to  reduce 
PRADS  cost  under  non-combat  conditions. 

f.  PRADS  tost  can  also  be  reduced  by: 

(1)  Optimizing  the  parachute  size  for  use  without  rocket  motors  at  as  high  a  load 
weight  as  possible  that  would  achieve  the  minimum  altitude  requirements. 

(2)  Compromising  to  gain  the  benefits  obtainable  by  a  decrease  in  the  maximum 
load  weight  and/or  an  increase  in  the  minimum  drop  altitude. 

g.  PRADS  weight  is  less  than  existing  system  for  the  range  of  loads  where  rockets 
are  used. 


h.  PRADS  capability  can  be  extended  to  50,000  pound  loads. 

i.  PRADS  reliability  can  be  equal  to  or  better  than  the  existing  system. 

j.  PRADS  is  an  extremely  versatile  concept.  In  addition  to  airdropping  at  low 
altitude,  later  generations  of  this  concept  co  ikl  be  used  to: 

(1)  airdrop  supplies  end  equipment  from  medium  and  hign  altitudes  with  high 
accuracy. 

|2)  airdrop  special  ar.d  fragile  loads  that  impact  at  low  velocities. 

<3#  airdrop  all  loads  with  near  zero  impact  velocities  so  that  no  energy  dissipator 
is  required. 


4 


MKMMMOV 


•  <  >•  ■"'w  *4  /^Tgy 


5.  Advanced  Development 

Advanced  Development  is  required  to  design,  fabricate,  and  test  r-rototype  equipment 
and  techniques  to  demonstrate  the  technical  feasibility  of  a  proposed  solution  for 
experimental  or  operational  test  prior  to  Engineering  Development  when  equipment  and 
techniques  are  developed  for  military  service  use. 

Adequate  preliminary  design  and  testing  of  PRADS  has  been  accomplished  during 
the  Preliminary  and  In-Depth  Exploratory  investigations  to  ascertain  that  this  is  the  best 
concept  that  can  be  developed  by  accepted  design  techniques  without  requiring  any 
technological  brcnlc  :nroughs. 

The  objectives  of  PRADS  Advanced  Development  consist  of  detailed  functional, 
economic  and  operational  analyses  of  the  system,  Advanced  Development  hardware  design, 
fabrication  and  flight  testing  to  determine  the  degree  of  conformity  to  the  goals, 
requirements  and  characteristics  of  a  low  altitude  system  design. 

The  specific  j.-'als  of  PRADS  Advanced  Development  include: 

a.  Initial  Engineering  Design  of  an  optimum  parachute  size  for  use  without  rocket 
motors  for  the  lighter  weight  loads  and  with  rocket  motors  for  the  heavier  loads  in  order 
to  achieve  the  minimum  altitude  requirements  while  maintaining  the  lowest  system 
operating  cost. 

b.  Initial  Engineering  Design  of  a  new  single  rocket  pack. 

c.  Initial  Engineering  Design  of  a  risw  larger  size  rocket  motor. 

d.  Initial  Engineering  Design  of  a  new  optical  ground  sensor, 

e.  Clarification  of  cost,  operational  and  technological  factors. 

f.  Flight  Safety  tests  of  the  Advanced  Development  model. 

g.  Airdrop  tests  of  the  Advanced  Development  model. 

h.  Investigation  of  associated  problems. 

6.  Recommendations 

It  is  strongly  recommended  that  PRADS  development  be  continued  unde'  an 
t  dvanced  Development  program  in  accoidar.ce  with  the  plans  outlined  in  Appendices  1 
thru  5  as  listed  below. 
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The  effort  in  Appendices  1,  2  and  3  can  most  appropriately  be  accomplished  by 
a  systems  contractor. 

The  effort  in  Appendices  4  and  5  can  most  appropriately  be  accomplished  by  the 
lead  government  laboratory  specializing  in  its  particular  field  as  noted  below. 

Appendix  1 :  Statement  of  Work  for  the  Advanced  Development  of  a  Low  Altitude 

Airdrop  System  for  Supplies  and  Equipment  using  PRADS 

Apper-'ix  2:  Data  Items 

Appendix  3:  Contract  Data  Requirements  List 

nendix  4:  Procurement/Work  Directive  to  Harry  Diamo.-d  Laboratories  for 

Development  of  a  Ground  Sensor 

Appendix  5:  Procuremont/Work  Directive  to  Frankford  Arsenal  for  Development  o? 

a  Rocket  ...otor. 

Flight  safety  tests  and  airdrop  tests  of  the  Advancd  Development  .notiei  can  bo 
conducted  by  6511th  Parachute  Test  Group  at  El  Centro,  CA. 
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Appendix  1 

"tatemant  of  Work  for  the  Advanced  Development  of  a  Low 
Altituds  Airdrop  System  for  Supplies  and  Equipment  using  PRADS 


Statement  of  Work  for  the  Advanced  Development  of  a  Low  Altitude  Airdrop  System 
for  Supplies  and  Equipment  Using  the  Parachute  Retrorocket  Airdrop  System 

Scope:  The  purpose  of  this  contract  is  to  conduct  an  Advanced  Development  Investigation 
of  a  Low  Altitude  Airdrop  System  for  Supplies  and  Equipment  employing  a  combination 
of  parachutes  and  retrorockets,  hereafter  call  Parachute  Retrorocket  Airdrop  System 
(PRADS). 

The  contractor  shall  for  a  period  not  to  exceed  18  months  from  the  effective  data 
of  this  contract,  furnish  the  necessary  labor,  materials  and  facilities  incident  to  and 
necessary  to  optimize,  validate  or  redesign  and  test  the  PRADS  model  developed  during 
a  recently  completed  In-Depth  Exploratory  Development  Investigation  of  PRADS  under 
contract  DAAG17-68-C-0019. 

1.0  Introduction: 

1.1  Requirement:  Low  altitude  airdrop  of  supplies  and  equipment  from  a  nominal 
altitude  under  500  feet  is  desirable  due  to  the  increased  vulnerability  of  aircraft  to  detection 
by  radar  and  hostile  fire  at  the  current  airdrop  altitudes.  There  is  a  need  fo'  a  new 
or  improved  airdrop  system  to  overcome  known  or  antic  pated  threats  to  take  advantage 
of  advanced  airdrop  technology  and  to  increase  accuracy. 

1.1.1  Purpose:  A  primary  function  of  airdrop  in  the  US  Army  mission  i«  s  rprise 
assault  by  aircraft.  The  requirement  for  surprise  dictates  minimum  reliance  on  drop  zone 
improvement.  The  requirement  for  mass  transport  demands  airdrop  system  r al  ability, 
simplicity  and  economy.  The  ideal  airdrop  system  could,  therefore,  be  de'inad  as  that 
system  which  realizes  the  advantages  of  low  altitude  airdrop  with  minimur  *ir  jromise 
ot  the  above  requirements. 

1.1.2  Plan:  This  procurement  is  for  the  Advanced  Developmer  west  gation  of 
a  Low  Altitude  Airdrop  System  for  Supplies  and  Equipment.  Adva  *<"  J  Development 
is  usually  performed  to  meet  a  Department  of  the  Army  statement  of  military  need  for 
the  development  of  new  material  which  requires  deve'opmen-  hardware  for 
experimentation  or  test  to  clarify  technological,  cost  and/or  >perat'o,vi’  n  ors  prior  to 
beginning  Engineering  Development  for  military  use.  The  PRADS  cc-*?ept  was  selected 
for  Advanced  Development  by  the  US  Army  Natick  Laboratories  (USAN*.ABS)  as  the 
most  promising  of  nine  concepts  studied  for  further  development.  The  *  'c.tion  was  made 
based  upon  qualitative  technical  analysis  and  test  summaries  accomplished  by  system 
at: ('rectors  under  contract  DAAG17-68-C-0019. 
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1.1.3  Objectives:  The  In-Depth  Exploratory  Development  of  PRADS  which  was 
completed  during  FY71,  demonstrated  the  feasibility  of  a  new  concept  by  actually 
airdropping  loads  weighing  from  3000  to  35,000  pounds  fronr.  low  altitudes.  The  main 
objective  of  this  Advanced  Development  phase  is  to  initiate  Engineering  Design,  study 
and  test  the  PfiADS  Advanced  Development  model  for  the  airdrop  of  supplies  and 
equipment  weighing  from  2500  to  40,000  lbs.  from  altitudes  not  exceeding  600  iee t, 
with  a  target  of  500  feet  maximum  altitude  that  includes  50  feet  for  a'rciaft  error.  !t 
is  expected  that  the  lower  weight  loads  will  be  airdropped  from  the  lower  altitude-  and 
the  higher  weight  ioads  will  be  airdropped  at  altitudes  determined  from  cost  vs.  altitude 
trede-off  studies.  To  achieve  this  objective  the  following  major  tasks  must  be  accomplished. 


1.1 .3.1  Initial  Engineering  Design  of  an  optimum  parachute  size  for  use  without 
rocket  motors  with  the  lighter  weight  loads  and  with  rocket  motors  with  the  heavier  loads 
in  order  to  achieve  the  minimum  altitude  requirements  while  maintaining  the  lowest  system 
operating  cost. 


1.1 .3.2  Initial  Engineering  Design  of  a  new  single  rocket  pack 

1.1. 3.3  Clarification  of  cost,  operational  and  technological  factors. 


i. 1.3.4  Flight  Safety  tests  of  the  Advance  Development  model  at  tl  O.-n.a, 
California. 


1.1. 3.5  Airdrop  'ists  of  the  Advance  Development  modei. 

1  1.3.6  Investigation  <f  associated  problems. 

1.1.4  Supporting  Government  Laboratories  and  Arsenals:  Throughout  this 
Advanced  Development  phase,  USANLABS  will  be  supported  by  other  Government 
activities.  USANLABS  has  awarded  a  procurement/work  directive  to  Harry  Diamond 
Laboratories  for  the  responsibility  of  developing  the  ground  sensor  and  for  providing  the 
iest  quantifies  needed  by  the  system  contractor  as  Government  furnished  equipment. 
USANLABS  has  also  awarded  a  procurement/work  directive  Vo  Frankford  Arsenal  f  jr  the 
responsibility  of  developing  the  rocket  motor  and  for  providing  the  test  quantities  needed 
by  the  systems  contractor  as  Government  furnished  equipment.  The  contractor  is  advised 
that  the  supporting  Government  activities  will  requin  access  to  all  of  the  information 
that  will  be  developed  under  this  contract.  The  contractor  specifically  agrees  that  he 
will  furnish  all  such  information  that  may  be  called  for  by  the  USANLABS,  in  order 
that  the  supporting  Government  Laboratory  or  Arsenal  may  properly  develop  his 
responsible  portion  of  the  Advanced  Development  phase  as  spelled  out  in  their  respective 
assigned  Procurement/Wcrk  Directives.  The  contractor  will  be  furnished  data  he  may 
require  which  are  develooed  by  the  supporting  Government  activities. 
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1.1. 4.1  Direct  contact  by  the  contractor  with  the  supporting  Government 
Laboratory  and  Arsenal  is  authorized  and  encouraged. 

1.1. 4.2  The  contractor  shall  provide  the  performance  requirements  of  PRADS  and 
its  components  and  also  shall  provide  design  guidance  to  the  Government  activities 
supporting  USANLABS. 

1.1 .4.3  The  choice  of  and  design  of  the  rocket  motor  shall  be  the  responsibility 
of  Frankford  Arsenal.  The  choice  of  and  design  of  the  ground  sensor  shail  be  the 
responsibility  of  Harry  O'amond  Laboratories.  However,  the  design  of  these  components 
shall  be  coordinated  by  the  particular  supporting  Government  activity  with  the  contractor. 

1. 1.4.4  Design  sketches  or  drawings  of  all  Advance  Development  components  of 
the  rocket  motor  and  ground  sensor  and  a  description  of  how  each  operates  as  well  as 
the  preliminaiy  prototype  drawings  of  these  components  will  be  submitted  to  the 
contractor  by  the  responsible  supporting  Government  activity  for  written  approval  of  itf, 
application  to  validate  form,  fit  and  function  with  PRADS  before  they  are  finalized.  Copk*s 
of  all  information  sent  by  the  contractor  to  Frankford  Arsenal  and  Harry  Diamond  L?ds 
will  be  furnished  to  the  Natick  Laboratories  Project  Officer. 

1. 1.4.5  It  is  imperative  that  close  coordination  between  the  contractor  and 
government  activities  be  maintained  at  all  times.  Frequent  communication  by  telephone, 
telegram  and  informational  letters  is  encouraged.  The  success  of  this  program  is  highly 
depended  on  smooth-flowing  passage  of  information  between  the  parties. 

2.0  Final  ‘rgmeering  Design  Airdrop  System  Performance  Requirements: 

2.1  Performance  Characteristics: 

2.1.1  The  airdrop  system  shall  be  capable  of  airdropping  supplies  and  equipment 
is  serviceable  condition  to  ground  combat  units  in  tactical  situations  from  standard  and 
developmental  USAF  airlift  cargo  aircraft  under  the  following  conditions: 

2. 1.1.1  At  the  minimum  feasible  altitude  above  the  terrain  which  does  not  exceed 
art  altitude  of  600  feet  for  ioads  weighing  from  2500  to  40,000  lbs. 

2. 1.1. 2  System  and/or  equipment  shall  be  operable  within  the  range  of  aircraft 
airdtop  speeds  from  ’SO  to  150  knots  indicated  asr  speed  (K! AS). 

2. 1.1. 3  in  ground  winds  with  velocities  from  zero  to  maximum  of  15  knots. 
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2,1.2  The  system  must  be  capable  of  achieving  a  mission  reliability  (delivery  of 
a  serviceable  load)  of  .95  and  must  also  provide  a  probability  of  .95  of  landing  within 
100  meters  of  selected  imoact  points  without  the  use  of  a  ground  based  guidance  system. 
These  values  assume  no  aircraft  navigation  errors. 


2.1.3  The  system  shall  be  capable  of  mass  aircraft  formation  airdrop  of  supplies 
and  equipment  in  a  sirje  load  capability  of  40,000  pounds  per  aircraft  and  multiple 
load  capability  up  to  the  capacity  of  the  aircraft  and  shall  be  suitable  for  use  on  nominal 
size  drop  zones.  The  following  extracts  from  "Drop  Zone  Size  Criteria"  as  prescribed 
in  FM  57-1 /AFM  2—51  are  included  here  for  convenient  reference. 


2.1. 3.1  Drop  Zone  (DZ)  Size  Criteria, 
operations  in  which  equipment  is  dropped, 
approximate  guides  for  planning. 


The  following  safe  D2  sizes  apply  to 
These  criteria  and  examples  prov  de 


2. 1.3. 1.1  Equipment  for  single  aircraft.  The  safe-size  DZ  for  one  heavy  equipment 
platform  dropped  from  a  single  aircraft  is  600  yards  wide  x  1000  yards  long  (550  x  915 
meters).  For  each  additional  platform  add  400  yards  (365  meters)  to  the  required  DZ 
length. 


2.1 .3.1 .2  Equipment  from  an  element  or  larger  formation.  For  a  drop  from  an 
element  or  larger  formation,  the  DZ  width  is  increased  100  yards  to  700  x  1000  yards 
(640  x  915  meters)  for  one  platform  from  each  airplane.  For  each  additional  platform 
in  anv  one  of  the  aircraft,  add  400  yards  to  the  DZ  length  required  for  a  single  aircraft 
drop. 


2.1.4  The  system  shall  facilitate  simple  and  rapid  rigging  and  derigging  of  loads 
by  troops  and  without  reliance  on  materials  handling  equipment  for  derigging. 


2.1.5  The  vertical  impact  velocity  at  the  drop  zone  elevation  shall  not  exceed 

28.5  feet  per  second  at  5000  feet  elevation  above  sea  level  and  100°F. 


2.1 .6  The  system  shall  permit  rapid  (equal  to  or  better  than  present  system)  recovery 
of  supplies  and  equipment  on  the  ground. 


2.1.7  The  system  shall  require  no  modifications  to  the  standard  vehicles  or 
equipment  to  be  airdroppped. 


2.1.8  The  system  in  normal  operation  shall  not  jeopardize  flight  safety  and  shall 
provide  for  emergency  procedures  and  equipment  for  counteracting  any  system  malfunction 
which  would  jeopardize  flight  safety.  Air  Force  procedures  may  be  modified  to  suit, 
if  necessary. 
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2.1 .9  Environmental  Considerations.  The  system  shall  be  suitable  for  use  during 
adverse  weather  and  night  and  day  operations  including  climatic  categories  1  thru  7  as 
specified  in  Table  2-1,  AR  70-38.  Climatic  Category  7  is  a  desired  capability  as  the 
maximum  level  of  performance. 

2.1.10  The  system  shall  be  compatible  with  the  immediate  subsequent  consecutive 
delivery  of  personnel  equipped  with  the  developmental  low  altitude  personnel  airdrop 
system. 

2.1.11  The  system  shall  not  require  ground  based  preparation  on  or  near  the  drop 

zone. 

2.2  Physical  Characteristics: 

2.2.1  The  quantity,  weight  and  size  of  the  system  components  shall  result  in  the 
minimum  loss  of  the  cargo  carrying  capacity  of  the  ancraft  in  any  role. 

2.2.2  The  system  components  shall  be  designed  for  use  with  the  C-130,  C-141  and 
C-5A  USA  airlift  cargo  aircrafts. 

2.2.3  System  components  shall  be  compatible  with  standard  items  to  the  maximum 
extent  possible. 

2.2.4  Components  which  come  into  contact  with  the  aircraft  skin  shall  be  suitably 
padded. 

2.2.5  The  system  shall  Le  compatible  and  comply  with  the  requirements  for  tiedown 
suspension  and  extraction  provisions  set  forth  in  MIL-STD-814A. 

2.2.6  System  components  shall  be  capable  of  withstanding  the  normal  handling 
incident  to  shipping  and  field  use. 

2.2.7  System  components  shall  be  resistant  to  fungus,  mildew,  insects  and  corrosion 
and  employment  shall  be  unaffected  by  dust,  sand,  water,  wind,  mud  or  snow  insofar 
as  possible. 

2.2.8  The  system  shall  include  no  “signature"  characteristics  which  would  reveal 
in  advance  the  nature  of  the  operation  to  the  enemy. 

2.2.9  The  design  of  the  systems  shall  be  such  that  visual  inspection  fcr  operational 
readiness  is  possible  at  time  of  loading  in  the  aircraft. 
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2.3  Maintenance  Characteristics:  The  system  components  shall  be  designed  to 
facilitate  preparation  and  maintenance  by  those  units  whose  mission  it  is  to  prepare  supplies 
and  equipment  for  airdrop. 


2.3,1  The  system  shall  require  a  minimum  number  of  maintenance  manhours 


2.3.2  The  system  shall  make  the  most  cost  effective  use  of  expendable  components 
consistant  with  cost  effective  principles. 


2.3.3  The  system  shall  have  maximum  interchangeability  of  components,  making 
use  of  standard  items  where  practicable. 


2.3.4  The  system  components  shall  be  designed  to  facilitate  assembly  and 
disassembly  without  the  need  for  special  tools. 


2.3.5  Maintenance  instructions  shall  be  provided  for  each  system  component. 


2.4  Hum*»  Factors  Characteristics:  The  principles  of  human  engineering  shall  be 
applied  to  the  design  of  this  system.  Consideration  should  be  given,  but  not  limited 
to,  the  following: 


2.4.1  Human  space  requirements  for  ease  of  operations  and  maintenance. 


2.4.2  That  using  personnel  are  exposed  to  minimum  hazards  in  the  preparation  and 
utilization  of  this  system. 


2.4.3  Simplification  and  safety  in  operation  and  maintenance. 

2.4.4  Operability  of  the  components  of  the  system. 


3.0  Airdrop  System  Design  Requirements:  The  following  design  requirements  must  be 
met  by  the  system  being  developed. 


3.1  General  Policy  Guidance:  General  policy  guidance  for  the  development  and 
testing  of  material  required  to  be  air  transportable  or  air  droppable  shall  be  in  accordance 
with  AR  70-39. 


3.2  Extraction  Provisions:  The  extraction  provisions  shall  be  designed  to  comply 
with  the  requirements  of  strength,  number,  location  an^  dimensions  prescribed  in 
MIL-STD-814. 
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3.3  Suspension  System:  Suspension  system  shall  be  designed  to  provide  for 
attachment  of  a  recovery  system  to  the  item  of  materiel.  The  system  shall  be  designed 
to  comply  with  the  suspension  provision  requirements  for  strength,  number,  location  and 
dimensions  prescribed  in  MIL-STD-814. 

3.4  Restraint  Provisions:  Restraint  provisions  shall  be  designed  for  the 
environments  prescribed  in  MIL-STD-814.  Present  rigging  practice  for  in-flight  cargo 
restraint  (e.g.,  use  of  textile  restraint  webbing)  should  not  be  changed  significantly. 

3.5  Safety  Factors:  The  safety  factor  for  all  textile  components  shall  be  2.0 
ultimate.  The  safety  factor  for  all  metal  components  shall  bn  as  prescribed  in  MIL-STD-814. 
These  factors  shall  be  applied  to  the  maximum  working  loads.  The  yield  strength  for 
al!  metai  components  shall  be  at  least  90%  of  the  required  ultimate  strengths. 

3.6  Cargo  Suspension  Fitting  Forces:  Forces  applied  to  any  single  cargo  suspension 
fitting  si  all  not  exceed  1.5  times  the  suspended  weight.  This  criterion  is  based  on  the 
usual  rectangular  arrangement  of  four  suspension  fittings  on  most  Army  airdrop  cargoes. 

The  system  shall  not  require  suspension  by  more  than  four  points  on  the  airdrop  cargo 

3.7  Force  Application  Points:  The  system  shall  apply  suspension  and  extraction 
forces  directly  to  the  Airdrop  cargo.  The  system  shall  also  provide  a  means  for  applying 
extraction  and  suspension  forces  directly  to  the  platform  for  cargoes  weighing  under  18,000 
pounds. 

3.8  Cargo  Capability:  The  system  shall  be  usable,  within  its  weight  limitations, 
for  the  airdrop  of  all  Army  materiel  which  is  now  airdroppable  and  as  listed  on  Page  11 
thru  18  of  Change  1f  TM  10-500,  Airdrop  of  Supplies  and  Equipment  Reference  Data 
for  Airdrop  Loads.  Careful  attention  shall  be  paid  to  the  effects  of  the  wide  variation 
possible  in  the  size,  weight,  structure,  center  of  gravity  location  and  platform  loading 
of  the  rigged  materiel. 

4.0  Specific  Contract  Requirements: 

4.1  Synopsis  of  Work  and  Assumptions:  This  investigation  shall  consist  of  detailed 
functional,  operational  and  economic  analyses  of  the  system;  bench  and/or  scale  model 
tests;  and  Advanced  Development  hardware  design,  fabrication,  and  flight-testing,  to 
determine  the  degree  of  conformity  to  the  goals,  requirements  and  characteristics  of  a 
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low  altitude  system  design  as  herein  described.  The  contractor  shall  define  all  areas  not 
specifically  covered  in  this  statement  of  work  wherein  Advanced  Development  is  required 
to  fully  realize  the  potential  performance  of  the  system.  Study  in  these  areas  also  shall 
be  undertaken  to  achieve  this  goal.  The  contractor  shall  also  generate  and  provide  necessary 
information  in  a  form  which  will  permit  evaluation  and  comparison  of  this  system  with 
the  standard  airdrop  system.  Finally,  engineering  design  drawings  of  the  system  will  be 
prepared.  The  contractors  shall  be  guided  by  the  following  assumptions,  conditions  and 
constraints. 


4.1 .1  In  general,  analyses  and  studies  will  be  performed  for  operation  of  the  airdrop 
system  from  three  aircraft,  the  C— 130,  C— 141  and  C— 5A.  The  Advanced  Development 
hardware  shall  be  for  use  with  the  C-130  aircraft.  There  shall  be  a  system  design  for 
use  with  the  C-141  and  C-5A  aircrafts  if  a  different  system  design  is  deemed  necessary. 

4.1.2  The  concept  of  use  of  the  airdrop  system  will  include  single  cargo  airdrop, 
multiple  intermittent  cargo  airdrop  from  single  aircraft,  and  multiple  consecutive  cargo 
airdrop  from  mass  formations  of  30  aircraft. 

4.2  Optimize,  Validate  or  Redesign  Components:  The  contractor  shall  review  the 
existing  design  and  functioning  of  all  system  components,  especially  where  deficiencies 
were  discovered  during  recent  analyses  and  flight  tests,  such  as  occurred  with  the  dual 
rocket  pack  design.  In  the  case  of  the  ground  sensing  subsystem  and  rocket  motor,  a 
complete  redesign  will  be  conducted  by  the  appropriate  Government  Laboratory  or  Arsenal. 
The  design  of  every  Advancer.  Development  hardware  component  shall  be  optimized, 
validated  or  completely  redesigned  based  on  experience,  the  Airdrop  System  Performance 
Requirements  in  paragraph  2  and  the  Airdrop  Design  Requirements  in  Paragraph  3  in 
order  to  achieve  a  safe  and  reliable  design.  Emphasis  shall  be  given  to  the  following. 

4.2.1  Parachute  Design  Study  and  Analysis:  Determine  the  optimum  single 
parachute  size  and  type  and  also  the  maximum  load  weight  above  the  present  8,000  pounds 
in  the  no  rocket  system  condition,  in  order  to  reduce  the  overall  PRADS  cost  per  drop. 
Consider  the  use  of,  or  modification  of,  existing  standard  and  developmental  parachutes. 

4.2.2  Rocket  Motor:  Optimize  and/or  validate  the  rocket  motor  performance 
specifications.  This  information  is  required  by  Frankford  Arsenal  to  develop  the  rocket 
motor.  The  contractor  will  be  responsible  for  ail  interfaces  with  the  rocket  motor 
subsystem. 

4.2.3  Ground  Sensor:  Optimize  and/or  validate  the  ground  sensor  performance 
specifications.  This  information  is  required  by  Harry  Diamond  Laboratories  to  develop 
the  ground  sensor.  For  engineering  information  pruposes,  investigate  the  merits  of  a  simple 
adjustment  in  rocket  motor  firing  heights  to  achieve  lower  impact  velocities.  Determine 
the  additional  complexities  involved. 
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4.2.4  Rocket  Motor  Pack:  Optimize  and/or  validate  the  rocket  motor  pack  design, 
including  the  design  of  the  rocket  motor  mounting  bracket.  Integrate  the  rocket  motor 
pack  design  with  Frankford  Arsenal.  Include  a  provision  to  insure  that  in  case  of  one 
rocket  motor  failure,  the  remaining  rocket  motors  will  not  separate  from  the  rocket  pack 

4.2.5  Rocket  Ignition  System  Study  and  Analysis:  Optimize,  validate  or  redesign 
the  rocket  motor  ignition  system.  The  contractor  has  design  responsibility  for  the  rocket 
ignition  system.  The  contractor  will  evaluate  inputs  and  recommendations  from  Frankford 
Arsenal  on  their  latest  rocket  ignition  methods. 

4.2.6  Parachute  Riser,  Riser  Extension  and  Riser  Adapter:  Optimize  and/or 
validate  the  design  of  these  items  to  prevent  failures  caused  by  improper  material,  size 
and  manufacturing  practice.  These  items  mui;;  be  adequately  bench  tested  prior  to  flight 
tests. 

4.2.7  investigate  Problem  Areas:  Investigate  problem  areas  by  means  of  analysis 
and  testing  and  take  corrective  measures.  Problem  areas  include,  but  are  not  limited  to: 

4.2.7. 1  Evaluation  of  the  need  for  eliminating  sharp  ignition  peak  forces  of  the 
rocket  motor  to  alleviate  higher  than  15  G  loading  on  the  suspension  slings. 

4.2.7.2  Determine  the  impact  damage  tu  the  rocket  pack  and  load  bv  the  falling 
rocket  pack.  What  critical  conditions  may  cause  cargo  or  rocket  pack  damage?  How 
can  these  critical  conditions  be  controlled? 

4.2.7 .3  Determine  the  amount  of  rocket  motor  flame  and  hot  gas  converger ce  and 
the  resulting  burning  or  scorching  of  the  slings  and/or  load.  Measure  temperatures  at 
various  places  on  the  load  and  slings  during  rocket  fire. 

4.27.4  The  possibility  and  effects  of  cargo  fuel  spillage  on  the  platform. 

4.27.5  The  relative  importance  of  all  the  system  related  factors  in  airdrop  accurac  y 
and  how  they  are  applicable  to  PRADS. 

4.27.6  Use  of  a  parachute  release  mechanism  with  the  no  rocket  system 
configuration. 

4.2.8  Bench  r.nd  Scale  Model  Tests:  Performance  analyses  and  design  studies  shall 
be  supplemented  when  determined  necessary,  by  breadboard  component  bench  tests,  scale 
model  flight  tests  or  vehicle  tow  tests.  The  adequacy  of  the  design,  the  safety,  the 
performance  characteristics  and  the  reliability  of  all  components  shall  be  verified  to  the 
maximum  extent  practicable  prior  to  initiation  of  flight  tests  at  the  Government  test 
agency. 
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4.2.9  Aircraft  Safety:  A  paramount  consideration  in  the  operation  of  the  PRADS 
Advanced  Development  Model  must  be  aircraft  flight  safety.  Adequate  analysis  including 
computer  studies  shall  be  performed  to  establish  that  no  event  in  the  sequence  of  operation 
of  the  system  could  jeopardize  flight  safety.  Components  end  their  operation  shall  be 
designed  with  fail-safe  failure  modes.  Redundant,  easily  inspected  safeties  shall  be 
incorporated  to  preclude  premature  or  faulty  system  operation. 

4.2.10  Fabrication  of  Advanced  Development  Hardware:  The  contnctor  shall 
furnish  Advanced  Development  systems,  consumables  and  spare  parts  in  sufficient  quantities 
to  load  and  conduct  3  airdrop  tests  from  one  aircraft  at  a  time  because  of  intermittent 
availability  of  the  aircraft.  Reference  paragraph  4.2.11. 

4.2.10.1  Fabrication  of  Demonstration  Models:  Provide  a  complete  PRADS 
Advance  Development  model  to  NLABS  (except  for  rocket  motors  and  ground  sensor) 
within  180  days  upon  award  of  contract.  All  genuine  components  are  to  be  used  including 
a  rocket  pack,  parachutes,  bags,  lines,  etc.  Also,  furnish  instructions  for  assembly  and 
disassembly  of  the  components  and  furnish  special  tools.  All  refinements  and  modifications 
of  the  final  model  to  be  incorporated  in  this  model  prior  to  the  completion  of  the  contract. 

4.2.10.2  Canopy  Construction:  The  parachute  canopy(s)  shall  be  constructed  in 
accordance  with  standard  cargo  parachute  construction  practices,  as  defined  in 
MIL-P-/620B.  Every  effort  shall  be  made  to  employ  low  cost  construction  and  fabrication 
principles,  consistant  with  required  canopy  structural  strength. 

4.2.10.2.1  Canopy  Color:  The  canopy  color  shall  be  Olive  Green  shade  No.  106. 

4.2.1C.2.2  Risers  and  Riser  Extensions:  The  parachute  system  shall  be  provided 
with  appropriate  length  risers  and  riser  extensions  to  obtain  optimum  performance  of  the 
parachute  cluster.  Hardware  in  t  ■;  riser  and  riser  extension  components  of  the  parachute 
system  shall  be  kept  to  a  minimum  in  order  to  prevent  possible  interference  to  orderly 
and  damage-free  deployment  of  the  parachute  cluster.  Whenever  possible  standard  hardware 
conforming  to  government  specifications  shall  be  used. 

4.2.10.3  The  contractor  shall  have  :io  design  responsibility  for  the  extraction  system. 
The  extraction  system  utilized  shall  be  an  approved  standard  system 

4.2.10.4  Fabrication  of  Scale  Model:  Provide  a  1:16  scale  model  of  PRADS  within 
120  days  upon  award  of  contract  for  display  purposes  to  illustrate  the  principle  c.f  design. 

4.2.11  Flight  Testing:  The  contactor  shall  be  responsible  for  the  conduct  of  a 
flight  test  program  consisting  of  approximately: 
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a.  4b  to  50  drop  tests;  parachutes  only,  ,.:thout  rocket  motors. 


b.  10-12  drop  tests,  with  inert  rocket  notors. 

c.  30  -  35  drop  tests;  with  live  rocket  motors. 

4.2,11.1  Typos  of  Test: 


The  above  tests  will  include  safety  write-off  tests,  component  tests  and  system  tests. 


4.2.11.2  System  Demonstration:  The  contractor  will  conduct  a  demonstration  of 
the  complete  system  to  interested  parties  invited  by  USANLABS  to  view  the  system  ir. 
operation.  Approximately  three  or  four  airdrops  will  be  selected  to  demon  fa  ate  the 
capacity  and  performance  capabilities  cf  the  system.  Smaller  cargoes  may  be  actual  vehicles 
but  larger  cargoes  shall  be  ballasted  dummy  cargoes,  Including  one  to  demonstrate  the 
maximum  capacity  of  the  system,  it,  however,  shall  not  exceed  40,000  pounds  gross 
rigged  weight  Airdrop  tests,  identical  to  each  system  demonstration  airdrop,  shall 
previously  have  been  conducted  successfully  at  least  twice  during  the  flight  test  portion 
of  the  program.  Data  may  be  recorded  during  the  demonstration  tests,  provided  their 
success  is  not  jeopardized. 


4.2.11.3  Government  Furnished  Support:  Support  fo,j  the  standard  rigging  of 
loads,  loading  aircraft ,  clearing  of  drop  sites,  operation  of  special  Government  owned 
instrumentation  and  incidental  su^ort  required  shall  be  supplied  by  the  government. 


4.2.11.3.1  The  following  Government  instrumentation  is  available: 


a.  Cine-theodo’iu  tracking. 

b.  Data  transmission  and  recording  by  telemetry. 


c.  Motion  picture  coverage  including  air  to  air,  ground  to  air  and  air  to  ground. 


4.2.11.4  Contractor  Required  Support:  The  contractor  shall  provide  the  necessary 
engineering  and  technician  support  personnel  at  the  test  facility  to  insure  that  the  test 
program  is  conducted  in  an  expeditious  manner  and  that  valid  results  are  obtained.  The 
contractor  shall  provide  all  necessary  instrumentation  or  equipment  not  available  at  the 
test  site. 


4.2.12  System  Performance  Envelope:  The  trajectory  and  body  motions  of  typical 
cargoes  shaii  be  analyzed  to  determine  the  effects  of  the  system  operation.  As  further 
knowledge  of  the  system  is  gained  from  other  analyses  and  test  data,  the  assumptions 


18 


--i  iiiin  ■  ii  ~li^r  ~ 


•-  i»wtBss 


^  mmwmrnVVSmKt  ^^ir^rrr' 

.  •'.  *  -  -s  r  >  5  '  ’  •'  * 

’9Xi*t»r  <wort  tv■^»t5^»w  -'-*tT^|»W!w«^s«o^^',»^^^^*Btf^It\^'^*.*^:wJ^•«■**^^  «•*■ 


,*•  .  -  »*  * 1  ^waaaeiiMiB^  cwa*  aw-****^ 


shall  be  modified  and  the  calculations  revised.  The  system  performance  envelope  shall 
be  defined  by  varying  through  expected  ranges  of  values  the  input  data  such  as  cargo 
weight,  aircraft  velocity  and  altitude,  platform  length,  initial  cargo  position  in  the  cargo 
compartment,  opening  times  for  parachutes  in  clusters,  and  snatch  forces  for  parachutes 
in  clusters.  Estimates  of  the  performance  variations  of  the  system  shall  be  made  by  analysis 
of  individual  component  performance  variations.  The  dependence  on  each  other  between 
the  performance  variation  of  each  component  and  those  of  other  components  shail  be 
studied.  Inherent  constraints  may  be  fo’»nd  which  preclude  all  or  most  of  the  components 
performing  unfavorably  at  the  same  time.  However,  a  determination  shall  be  made  of 
the  system  performance  degradation  which  would  result  from  the  poor  performance  of 
as  many  of  the  components  as  might  reasonably  be  expected  to  perform  at  the  minimum 
of  their  tolerances  simultaneously.  The  results  will  be  correlated  with  the  system  flight 
test  data  to  predict  the  performance  of  the  eventual  system  which  could  be  developed. 

4.2.13  Operational  Utilization  Study:  Investigate  the  operational  utilization  of  the 
PRADS  Advanced  Development  model.  Detailed  consideration  and  study  shall  be  given 
fo  the  use  of  the  eventual  airdrop  system  by  Department  of  Defense  personnel  both  in 
training  and  in  combat.  Each  step  in  the  rigging,  operation,  derigging,  recovery,  normal 
refurbishment  and  repair  of  the  system  as  well  as  training  and  logistic  functions  shall 
be  examined  to  determine  all  possible  implications  on  present  operational  procedures  and 
vice  versa.  (For  example,  if  it  is  determined  that  a  change  in  military  operating  procedures 
to  provide  a  controlled  temperature  environment  prior  to  use  of  the  rocket  motors  is 
not  warranted,  then  the  implications  on  system  performance  shall  be  examined  and  defined. 
The  significant  conditions  here  are  the  rocket  motor  environment  temperature  and  time 
or  exposure  in  storage,  ir  the  rigging  area,  in  the  aircraft  before  take  off,  in  the  aircraft 
in  flight  and  above  the  drop  zone  and  the  response  rate  of  the  motor  to  environment 
temperature  changes.  For  any  given  mission,  the  interplay  of  these  factors  will  affect 
rocket  motor  performance  and  therefore  system  performance  differently.  Where  the  rocket 
motor  internal  temperature  just  prior  to  firing  and  the  drop  zone  air  temperature  are 
similiar,  the  effects  of  a  high  or  low  temperature  a.e  compensated  by  the  changes  in 
rhi  rocket  motor  thrust  and  parachute  terminal  velocity.  An  increase  in  the  rocket  motor 
temperature  increases  the  rocket  motor  thrust.  An  increase  in  the  drop  zone  air 
temperature  increases  the  terminal  ve'ocity  of  the  parachutes  and  the  resulting  increase 
in  the  potential  impact  velocity  is  compensated  by  the  increased  rocket  motor  thrust. 
Where  rocket  motor  temperature  and  drop  zone  air  temperature  differ  significantly,  system 
performance  tends  to  be  degraded.  Thus,  the  concept  of  use  of  the  system  directly  affects 
the  performance  of  the  system.  The  relationship  between  the  system  performance  and 
the  way  it  is  to  be  used  shall  be  expired  to  the  greatest  extent  practice. hie  and  trade-offs 
made  accordingly.  The  need  for  and  extent  of  operating  changes  require^  shall  be  studied 
and  defined  as  completely  os  possible.  The  fewest  possible  changes  shall  be  made,  and 
those  that  are  necessaiy  shall  be  as  simple  and  foolproof  as  possible. 
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4.2.14  Economic  and  Logistics  Study:  Define  the  total  cost  of  development, 
acquisition  and  operation  of  PRADS  over  a  period  of  five  to  ten  years  or  longer.  For 
comparative  purposes,  prepare  cost  data  in  the  form  of  man  hours  in  addition  to  dollar 
values  when  possible.  In  establishing  the  capabilities  and  the  configuration  of  the  airdrop 
system,  the  contractor  shall  maintain  a  constant  awareness  of  these  costs.  The  greatest 
emphasis  shall  be  placed  to  reduce  the  costs  of  the  final  system.  Effort  shall  mlate  to 
the  total  cost  of  procuring  and  maintaining  a  low  altitude  airdrop  capability  such  that 
meaningful  cost  effectiveness  values  can  be  forecasted. 

4.2.14.1  The  advanced  Development  of  this  system  must  be  oriented  toward 
simplification  of  the  logistics  and  reduction  of  the  costs  of  the  final  system  by  appl>'  g 
the  following  criteria  to  the  final  system: 

4.2.14.1.1  The  heavydrop  components  and  techniques  currently  in  use  with  the 
C-130  aircraft  shall  be  retained  with  minimum  modification  wherever  practical. 

4.2.14.1.2  A  minimum  of  special  fixtures,  adapters,  tools  or  procedures  shall  be 
required  for  monitoring,  attaching  or  securing  components  to  any  rigged  cargo  similar 
to  those  commonly  required  to  be  airdropped. 

4.2.14.1.3  Components  shall  be  designed  to  be  expendable  wherever  possible, 
consistent  with  reliaoility  and  cost  considerations. 

4.2.14.1.4  Components  shall  be  simply  assembled  and  disassembled. 

4.2.14.1.5  Components  shall  require  a  minimum  of  preparation  before  use  and  a 
minimum  of  effort  for  recovery  after  use,  consistent  with  normal  airdrop  procedures. 

4.2.14.1.6  Components  shall  be  designed  for  future  economical  mass  production 
using  commercial  techniques  and  quality  of  material. 

4.2.14.1.7  Components  shall  be  designed  for  low  cost  and  minimum  weight 
consistent  with  performance. 

4.2.15  Trade-Off  Analysis:  Select  the  performance  goals  of  PRADS  that  require 
larger  order  performance  improvements  considering  the  requirements  of  high  reliability, 
safety,  weight,  cost  and  other  constraints.  Study  the  critical  trade-off  parameters  by 
conducting  a  thorough  trade  off  analysis  for  the  airdrop  system.  This  trade-off  analysis 
shall  consider  the  effect  of  variations  in  the  detailed  parameters  of  the  system  on  the 
performance,  operational  utilization  and  total  cost  of  acquisition  and  ownership  of  the 
system.  These  trade-offs  shall  be  identified  and  the  effects  of  the  chosen  variations  of 


the  system  parameters  shall  be  documented.  In  general,  the  system  should  be  configured 
to:  simplify  manufacture,  support  logistics  and  use  of  the  system,  reduce  overall  costs 
and  enhance  operational  readiness. 

4.2  1d  Sensitivity  Analysis:  The  effect  of  variations  on  system  outputs  such  as 
impact  velocity  and  attitude,  dispersion.cargo  damage  and  aircraft  safety  shall  be  evaluated 
and  minimized  by  improved  design  or  favorable  trade-offs.  The  following  technique  for 
dealing  with  uncertainties  shall  be  applied  where  applicable  to  all  of  the  studies  and  analyses 
herein  required.  This  technique  consists  of  attempting  to  achieve  acceptable  results 
throughout  a  realistic  range  of  values  of  the  uncertainties,  rather  than  attempting  to  achieve 
maximum  results  considering  only  the  most  likely  value  of  each  uncertaint>. 

4.2.17  Drop  Zone  Altitude  Effects:  The  contractor  shall  conduct  a  study  to 
determine  the  effects  of  drop  zone  altitude  on  all  aspects  of  system  performance. 

Cargo  attitude  and  horizontal  and  vertical  velocities  at  impact  shall  be  determined 
for  representative  cargoes  throughout  the  weight  range  of  the  system  for  drop  zone  altitudes 
at  5,000  feet  at  41°F,  10,000  feet  at  23°F  and  15,000  feet  at  6°F.  Any  changes  in 
rigging  operational  procedures  necessary  to  achieve  satisfactory  performance  shall  be 
enumerated. 


5.0  Quality  Assurance  Provisions: 

5.1  Unless  otherwise  specified  in  the  contract,  the  contractor  is  responsible  for 
performance  of  all  inspection  requirements  as  specified  herein.  Except  as  otherwise 
specified,  the  contractor  may  utilize  his  own  facilities  or  any  commercial  laboratory 
acceptable  to  the  Government.  The  Government  reserves  the  right  to  perform  cny  of 
the  tests  and  inspections  set  forth  in  the  contract  when  such  tests  and  inspections  are 
deemed  necessary  to  assure  that  the  contactor  conforms  to  prescribed  requirements. 

5.2  The  contractor  shall  provide  and  maintain  an  effective  and  economical  system 
for  inspection,  validation  and  quality  control  of  technical  data,  planned  and  developed 
in  conjuction  with  other  contractor  functions  necessary  to  satisfy  contract  requirements. 
The  requirements  shall  be  met  by  implementation  of  procures  which  insure  that  only 
acceptable  data  are  presented  to  the  Government. 

5.3  Where  the  manufacture  of  hardware  is  required  by  the  contract,  the  contractor 
will  certify  that  all  components  were  manufactured  or  procured  on  the  basis  of  the  technical 
data  supplied  under  this  syiem  and  contract,  and  that  no  other  technical  data,  industry 
or  company  specifications  which  do  not  form  a  part  of  the  final  technical  documentation, 
were  used  to  supplement  the  technical  data  during  manufacture,  purchase  or  inspection. 


This  restriction  shall  not  apply  to  the  use  of  administrative  procedure  specifications  or 
standard  normally  used  by  tne  contractor  in  the  manufacture  or  purchase  of  components; 
nor  is  this  restriction  intended  to  apply  to  detail  manufacturing  data  pertaining  to 
'Specification  Control"  or  "Source  Control"  drawings  which  have  been  approved  for  use. 

5.4  The  contractor's  Technical  Data  Quality  Control  System  and  Technical  Data 
generated  by  the  system  shall  be  subject  to  evaluation  and  verification  by  the  Government 
to  determine  the  effectiveness  in  supposing  the  quality  requirements  in  the  contract  and 
prescribed  herein. 

6.0  Technical  Data:  The  contractor  shall  furnish  technical  data  and  information  in 
accordance  with  the  requirements,  quantities  and  schedules  set  forth  in  the  Contractor 
Data  Requirements  List  (DD  Form  1423),  and  the  price  for  such  data  will  be  included 
in  the  total  price  bid  or  proposed  under  the  contract. 

7.0  Status  Meetings/Briefings:  Status  meetings/briefings  will  be  held  at  the  contractor's 
plant,  Frankford  Arsenal,  Harry  Diamond  Labs,  US  AN  LABS,  flight  test  site  or  other  locales 
as  determined  appropriate  by  the  USANLABS  Project  Officer.  It  is  intended,  however, 
that  briefings  will  be  held  at  USANLABS  every  two  months. 

7.1  During  the  conduct  of  this  contract,  USANLABS  personnel  and/or  Frankford 
Arsenal  and/or  Harry  Diamond  Labs  personnel  Will  visit  the  contractor's  facility  to  discuss 
contact  progress  or  specific  problems  The  contractor  will  be  notified  in  advance  of 
these  visits  so  that  he  may  formulate  an  agenda  of  discussion  topics. 

8.0  PREPARATION  FOR  DELIVERY: 

8.1  Packaging.  Each  component  of  the  system  shall  be  preserved  and  packaged 
in  accordance  with  the  applicable  requirements  of  MIL-P-116. 

8.2  Packing.  Components  of  the  system,  preserved  and  packaged  as  snec i!"  d  in 
8.1,  shall  be  packed  in  a  manner  to  insure  carrier  acceptance  and  safe  delivery  at  destination 
at  the  lowest  transportation  rate  for  such  supplies. 

8.3  Marking.  In  addition  to  any  special  marking  required  by  the  contract,  interior 
packages  and  shipping  containers  shall  be  marked  in  accordance  with  MIL-STD-129. 

9.0  TECHNICAL  PROPOSAL: 

The  contractor  shall  include  the  following  in  his  technical  proposal: 


a.  Proposed  Human  Factors  Engineering  Plan  (See  DI-H-1312) 


b.  Proposed  System  Safety  Program  Plan  (See  DI-H-1320A) 


c.  Proposed  Reliability  Program  Plan  (See  DI-R-1730) 


d.  Proposed  Maintainability  Program  Plan  (See  DI-H-1740) 


DATA  ITEM  DESCRIPTION 


IDENTIFICATION  NOIS) 


Stili  Photographic  Records 


DI-A-1001 


1  OEICRIPTIOH  PURPOSE 


APPROVAL  OAT  l 


Still  photographic  records  primarily  cover  highlights  and  major  15  Dec  69 
events  of  program  development  for  observation,  a;  ilysis  and  p  Supon  «1  IiLTr'y**  Y 


evaluation  of  specific  elements  and  overall  of  program  development  (JSAMC 
and  progress.  These  records  provide  a  pictorial  medium  for  exchange 
of  technical  and  scientific  information  and  become  permanent  legal 
and  historic  records 


ODC  NIOUIRCO 


7.  APPLICATION  intcrrel  ationimip 


DI-A-1000,  Photographic  Data  Plan 
DI-A-1002,  Still  Photographic  Coverage  Report 
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10.  PREPARATION  INITRUCTION1 


1.  Still  photography  will  be  furnished  in  4  x  5  inch  black  and  white  orig'nal  negatives 
accompanied  by  two  (2)  8  x  20  glossy  prints  and  key  subjects  will  be  photographed  in  color 
and  color  transparencies  furnished.  Color  photographs  exposed  in  4  x  5  size  will  be  made  and 
the  original  color  negatives  and  two  (2)  matching  8  x  10  opaque  color  positives  will  be  furnished. 

2.  Identification  data  shall  be  listed  in  the  clear  margin  in  the  negative  or  transparency  on 
the  acetate  side  starting  from  the  left  as  follows: 

a.  Negative  number 

b.  Contract  number,  abbreviated 

c.  Contractor  name,  abbreviated 

d.  Last  two  digits  of  the  calendar  year 

e.  Abbreviated  secjrity  classification 

f.  Automatic  downgrading  authority  classification 

g.  Project  name  or  designation 

h.  Never  letter  on  exposed  picture  area 


I 

I 

DI-A-1001 

Preparation  Instructions  (Continued) 

NEVER  letter  on  the  exposed  picture  area.  If  necessary,  prepare  and  includj  a  title  sheet. 

Negative  numbering  will  begin  in  sequence  starting  with  the  number  one  (1 )  at  the  beginning 
of  each  calendar  year.  The  following  is  a  typical  negative  identification: 

(12)  -  1162  •  RAY  -  63  SEC  III  LANCE 

(a)  (b)  (c)  (d)  (e)  (f)  (g) 

3.  Black  and  white  negatives  will  be  placed  in  individual  negative  preserver  along  with 
complete  identifying  captioning  data.  (The  same  data  specified  above  to  identify  the 
film  will  be  placed  upon  the  preserver  containing  it.)  Color  materials  will  be  placed  in 
individual  protective  transparent  sleeves  and  individual  negative  preservers  along  with 
complete  captioning  data.  Captions  for  still  photographic  material  will  meet  the  test  of: 

Who?  What?  When?  Where?  How?  and  Why?,  with  explanations  for  symbols  and 
nick-names.  Identify  the  relationship  of  the  item  photographed  to  the  system  or  subsystem 
when  appropriate. 

4.  Submittal  Schedule.  Still  photographic  inputs  will  be  submitted  by  registered  air 
mail.  Photographs  of  newsworthy  events,  accidents,  first-time  events,  program  milestones, 
scientific  advancements  or  breakthroughs,  or  photographs  intended  for  illustration  of 
priority  reports  are  considered  urgent  and  will  be  submitted  immediately.  Bulk  shipment 
of  still  photographs  and/or  negative  material,  other  than  cited,  are  to  be  preferred  above 
randem  input. 

b.  Duplicate  Materials.  Contractors  may,  at  their  own  expense,  make  duplicate  negatives 
or  transparencies  required  for  their  own  use  when  permission  is  granted  by  the  Contracting 
Officer. 
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DATA  ITEM  DESCRIPTION 


Motion  Picture  Film  Records 


3  DESCRIPTION  PURPOSE 


evaluation.  These  records  provide  a  pictorial  medium  for  exchange 
of  technique  and  scientific  information  and  become  permanent  legal 
and  historical  records. 


I  7  APPLICATION  INTERRELATIONSHIP 


DI-A-1000,  Photographic  Data  Plan 


IC.  PREPARATION  NSTRUC  TlONS 

1.  General  Specifications. 


|j  IDENTIFICATION  NOISI 

AGENCY 

NUMBER 

Army 

DI-A-10C3 

•  APPROVAL 

15  Dec  6S 

DATE 

ft  OFFICE  OF  PRIMARY 

R  EIPONIi  Bl  LIT  Y 

»  one  R E QU t 

•  APPRO  V  A L 

LIMIT  ation 
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b/Ocfc  / Of 


AR  108-6 
AMCR  108-1 


MCSi  numb  EH  »» 


10012 


Each  film  record  will  be  a  complete  visual  production  in  16mm  color  positive  material  and  will 
normally  contain  action,  titles  and  effects,  and  not  exceed  twenty  minutes  screen  ♦ime  in  length. 
However,  when  deemed  essential  for  clarity,  a  limited  amount  of  simple  animation,  art  work, 
graphs,  may  be  used  if  simple  title  motion  pictures  are  not  sufficient  to  describe  the  effort. 
Optical  effects  will  be  limited  to  the  standard  48  frame  effects.  Film  reports  will  be  produced 
from  film  master  material  in  camera  position  made  directly  from  the  original  footage.  All  original 
film  is  nroperty  of  the  Government  and  must  be  forwarded  in  an  uncut  state. 

a.  Periodic  Film  Progress  Reports.  Produce  and  furnish  periodic  film  progress  reports. 
Such  film  reports,  when  required  will  depict  research  and  development  progress  and  program 
status,  taking  place  during  the  report  period. 

b.  Contractor  Produced  Films.  When  a  contractor  produces  films  other  than  those 
specified  under  the  terms  of  the  contract,  or  those  separately  negotiated,  they  will  be  at  no 
expense  to  the  government  and  will  be  made  only  bv  permission  of  the  contracting  officer. 
Contractor's  film  requirements  in  this  category,  which  will  include  photography  previously  costed 
under  the  teims  of  the  contract  or  which  will  portray  equipment,  hardware,  systems,  or  activity 
related  to  the  contract,  will  first  be  coordinated  with  the  contracting  officer.  When  such  a  film 
is  intended  for  contractor's  public  relations  use,  contracting  officer  approval  of  the  script  and 
proauction  mandatory.  The  contractor  will  submit  one  copy  of  the  film  for  final  approval. 


DD  .251.1664 
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Preparation  Instruction 


(Continued) 


c.  Submittal  Schedule.  Unless  otherwise  specified,  two  composite  release  prints 
and  two  copies  of  the  final  cutting  of  each  motion  picture  periodic  film  report  will  be 
submitted  to  arrive  not  later  than  30  days  following  the  end  of  the  report  period.  Preprint 
materials  following  matching  motion  picture  rolls  will  be  submitted  not  iater  than  30 
calendar  days  following  the  end  of  the  report  period.  Delivery  of  composite  prints  and 
preprint  materials  for  special  films  will  be  as  contractually  negotiated. 

d.  No  photographic  materials  in  connection  with  the  contract  may  be  distributed 
by  the  contractor  without  appropriate  clearance  through  the  contracting  officer.  Display 
of  motion  picture  material  to  the  contractor’s  internal  audiences  is  limited  to  those  persons 
with  a  "need  to  know". 

e.  The  total  film  coverage  shall  be  capable  of  being  compiled  into  a  single 
documentary. 

2.  Film  Report  Title  Specifications. 

a.  Title  Composition.  Titles  will  be  composed  within  a  stanJard  10  field  frame 
size  and  a  2  field  allowance  will  be  made  around  all  lettering  within  the  field  as  a  safety 
precaution. 

b.  Background  for  Titles. 

Background  for  titles  will  be  composed  of  appropriate  color  surfaces  over  which  hot 
press  or  script  lettered  cells  are  superimposed.  Superimposed  titles  over  picture  scene(s) 
may  be  used  when  such  use  will  add  to  the  effectiveness  of  the  film  production.  Color 
of  lettering  should  deter  "bleeding"  into  picture  image. 

c.  Lettering  for  Titles. 

Style  (type  face)  and  size  of  lettering  for  main  title,  subtitles,  and  end  title  may 
deviate  from  standard,  if  in  the  opinion  of  the  producing  agency,  such  change  is  considered 
essential  for  more  effective  presentation. 

d.  Classification  Titles. 

(1)  Classification  titles  will  be  used  only  when  the  film  is  for  Official  Use  Only 
or  has  a  security  classification  of  Confidential,  Confidential  Restricted  Data,  Secret,  Secret 
Restricted  Data,  Top  Secret,  or  Top  Secret  Restricted  Data. 


DI-A-1003 

Preparation  Instruction  (Continued) 

..  ^  appropriate  classification  group  category  statement,  i.e  automatic 

timephased  (towngrading  notations  and  the  date  of  the  classification  of  the  film  (mTnth 
aid  year)  will  be  shown  on  all  classification  titles. 

e.  Leaders. 

of  the  headers!  Wil'  th®  film  nUmber  3nd  title  marked  on  the  haad  and  fcot 

(2)  On  the  'icad  picture  negative  leader  the  film  report  number  and  real  n-mber 
wll  be  written  in.  following  the  printing  start  frame,  at  the  frame  provided. 

following  the  °n  * 
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01  A  1005 

Preparation  instructions  (Continued? 

b.  Discussion.  Summarize  pertinent  information  associated  with  the  item. 

c.  Recommendation.  Both  the  contractor's  and  .he  project  manaqer's 
recommendations  will  be  listed  unless  they  are  the  same. 

d.  Action.  A  brief  statement  of  what  agreements  were  reached,  action  required 
bv  the  contractor  and/or  the  project  manager,  the  action  officer(s)  and/or  office(s)  assigned 
responstbihty  for  coordinating  required  actions,  contractual  action  required,  and  all  key 
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DATA  ITEM  DESCRIPTION 


Drawings,  Engineering  and  Associated  Lists 


».  OEICRIPTION/PUNPOIK 


IDENTIFICATION  NO(S) 


Army  Di-E-1118 


APPROV  AL  O  AT  K 


This  data  item  provides  for  the  preparation  of  engineering  drawings 
and  associated  lists  in  the  formats  required  by  the  procuring  activity. 
Engineering  drawings  and  lists  are  used  for  manufacture,  design,  test, 
installation,  maintenance  and  logistic  support. 


15  Dec  69 


ornci  Or  PRIMARY 

K  CIPONKIIUTY 


USAMC 


DDC  REQUIRED 


APPROVAL  LIMITATION 


7  API  LICATION/INTCRRIl  ATlONJHIP 


Engineering  drawings  and  associated  lists  are  included  in  the 
technical  data  package  and,  together  with  specifications  and  other 
data,  establish  the  functional,  allocated  and  product  baselines  of  * 
configuration  management.  •  MIL-D-1000 

.  MIL-STD-100 

This  data  item  is  related  to: 


DI-E-1103,  Engineering  Release  Record 

DI-E-1104,  Specifications  and  Purchase  Descriptions 

DI-E-1112,  Aperature  Ca  ds 

DI-E-1115,  Technical  Data  Package 

DI-E-1 1 26,  Notice  of  Revision/Specification  Change  Notice 


10.  PRIP  ‘RATION  INSTRUCTIONS 


MClL  NUM0ERI5I 


10U60 


Prepare  engineering  drawings  in  accordance  with  insuuctions  in  MIL-D-1000  and  shell 
conform  to  Category  A  Form  1. 

The  contracting  officer  will  furnish  drawing  Vellum  and  drawing  identification  number. 
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Ao c  _  or  I _ r  ag n 


OATA  ITEM  DF.SCRIFTION 


IDENTtFICATION  NOIS) 


Softwar  for  Other  than  Business  Oriented  Computer 
Prccrams/Systems 


DESCRIPTION  PUItPOIt 


Army  |  DI  E-1125 


j  4  APPROV  AL  O AT t 


These  programs,  either  integral  to  computer/machine  combinations  _Q 

or  antities  within  themselves,  will  be  used  to  either  verify  contractor  «  orr7ctCor  - 

submittals  or  operate  computer/machine  combinations, 

USAMC 

4  CDC  UtOytRFO 


APPLICATION  INTERS*-  .  iTIONSHIP 


f 

_ | 

•  APPROVAL  LIMITATION  I 


t>  NCI  LR  ENCt.ft  ■>'  mg  11  fed  in 

b*OCA  /(/. 


MCJL  N  UM  HEM1  M 


10  PREPARATION  INSTRUCTIONS 


1.  Prepare  and  submit  software  in  the  form  of  punch  cards. 

2.  Documentation  should  consist  of: 

a.  Short  description  of  problem 

b.  Description  of  method  of  soiution 

c.  List  of  equations  used  in  computer  program  solution 

d.  Definitions  of  input  symbols  in  program 

e.  Definitions  of  generated  symbols  in  program 

f.  Definitions  of  output  symbols  in  program 

g.  Listing  of  program  source  deck 

h.  Listing  of  sample  input 

i.  Listing  of  sample  output 
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Or  J  PACE* 


01  E-1125 

preparation  Instructions  (Continued) 

j.  Running  instructions  for  program,  and  estimate  of  running  time. 

k.  Statement  of  type  and  configuration  of  computer  used  in  progr  jm  development, 
including  any  special  features  required  by  the  program. 

l.  Program  Lnguage  used  shall  be  Fortran  IV.  The  contractor  shall  request  deviation 
for  use  of  any  other  language  stating  justification  for  deviation. 

m.  Computei  configuration  and  memory  requirements. 

n.  Flow  chart  of  program. 

3.  Software  should  consist  of: 

a.  Two  (2)  copies  of  the  program  source  deck. 

b.  One  (1)  copy  of  sample  input  deck. 

NOTE':  All  decks  should  be  clearly  marked  as  to  contractor  or  originator,  programming 
language,  program  name,  and  type  of  deck  (source,  data,  etc.). 

4.  This  data  item  is  intended  to  require  the  contractor  to  provide  computer  programs 
for  Scientific  computer  programs,  such  as,  e.g.,  those  used  to  develop  trajectories, 
mathematical  models  for  reliability  and  maintainability  programs. 

5.  Terms  used  in  this  data  item  description  are  defined  in  AR  18-7. 
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DATA  ITEM  DESCRIPTION 


IDENTIFICATION  NOlSI 


Human  Factors  Engineering  Plan 


3  OEJCRIPTION  PURPOIf. 


The  Human  Factors  Engineering  (HFE)  Plan  is  the  contractors 
proposal  for  HFE  effort.  The  information  will  be  used  by  the 
procuring  activity  as  a  basis  for  review  of  the  contractor's  progress. 


agency 

NUMBER 

Army 

DI-H-1312 

4  APPROVAL 

OATE 

15  Dec  6? 

) 

j  OFFICE  OF  PRIMARY 
ftCIPONflllUTV 

USAMC 

7  APPLICATION  »NT  ERMEL  ATI  DNSHIP 

DI-H-1314,  Human  Factors,  Engineering  Progress  Reports 
DI-H-1315,  Human  Factors  Engineering  cinal  Report 
DI-H-1316,  Operator/Maintainer  Position  Planning  Data 
DI-H-1317,  Operator/IVaintainer  Taskload  Analysis 
DI-H-1318,  Analysis  of  Critical  Tasks 

DI-H-1319,  Human  Factors  Engineering  Design  Approach  Document 


9  REA  iREN'  1  S  'M«n. 
block  l  Of 

AR  602-1 
AMCR  1 
MIL-H  4b8b5 
MIL-STD-1472 
TM  38-760 


imtv'Y  >1  citrd  i 


MC  il  NUMBERS 


10  PREP  ARATION  INST  RUC  T  ONS 

The  plan  shall  describe  an  integrated  effort  within  the  total  project,  it  shall  contain  specific 
information  to  show  how  the  contractor  will  meet  specified  HFE  requirements.  Unless  otherwise 
indicated,  the  proposed  HFE  plan  shall  be  submitted  as  a  separate  and  complete  entity  within 
the  total  system  or  equipment  project  proposal.  The  HFE  plan  shall  include,  but  not  necessarily 
be  limited  to  the  following  sections: 

1.  Organization.  This  section  shall  identify  and  describe  the  contractor’s  primary  organizational 
element  responsible  for  complying  with  the  HFE  requirements  It  shall  also  indicate  the 
relationship  of  this  organizational  element  to  elements  having  equipment  design  authority  and, 
as  applicable,  to  elements  responsible  for  other  areas  relating  to  the  effective  accomplishment 
of  the  HFE  effort,  such  as  test  and  evaluation,  safety,  and  training.  The  authority  delegated 
to  these  elements  for  insuring  action  shall  be  stipulated  The  functions  and  internal  structure 
of  the  element  performing  HFE  shaH  be  defined. 

2.  HFE  in  Subcontractor  Efforts.  If  any  HFE  work  is  to  be  performed  pursuant  to  a  major 
subcontract,  the  contractor’s  element  responsible  for  HFE  shall  be  described  to  the  same  extent 
as  the  prime  contractor's  HFE  organization  is  covered.  A  copy  of  the  HFE  requirements  proposed 
for  inclusion  in  the  subcontract  shall  be  included,  as  applicable. 


DI-H-1312 

Preparation  Instructions  (Continued) 

3.  HFE  in  System  Engineering  Analysis.  This  section  shall  summarize  applicable  HFE 
efforts  in  system  engineering  analysis  as  specified  by  MIL-H-46855. 

4.  HFE  in  Maintenance  Engineering.  This  section  shall  summarize  applicable  HFE 
efforts  which  Interplay  with  maintenance  engineering  analysis  as  it  pertains  to  operator 
maintenance  personnel  organizational  and  maintenance  equipment  and  time  requirements 
for  the  performance  of  operator  and  maintenance  tasks. 

5.  HFE  in  Equipment  Detail  Design.  This  section  shall  describe  the  HFE  effort  in 
equipment  detail  design  to  be  conducted  in  accordance  with  MIL  H-46855  and  Human 
Engineering  Laboratory  Standard  S-4-65. 

6.  HFE  in  Equipment  Procedure  Development.  This  section  shall  describe  the  HFE 
effort  in  equipment  procedure  development  to  be  conducted  in  accordance  with 
MIL-H-46855. 

7.  HFE  in  Test  and  Evaluation.  This  section  shall  describe  the  proposed  HFE  design 
verification  program  performed  in  accordance  with  MIL-H-46855.  The  techniques  to  be 
utilized,  the  human  factors  personnel  involved,  and  the  scheduling  of  HFE  test  and 
evaluation  activities  shall  be  summarized. 

8.  Time-Phased  Schedule.  This  section  shall  consist  of  a  time-phased  schedule  which 
indicates  the  HFE  work  and  milestones  to  be  accomplished,  and  a  PERT  diagram  of  the 
HFE  program  and  identification  of  any  milestones  therein  which  form  a  part  of  the  total 
system  PERT  diagram. 

9.  HFE  in  Design  Reviews.  The  plan  will  reflect  how  the  contractor’s  system  design 
review  meetings/exercises  will  be  used  to  evaluate  HFE  considerations  in  design.  It  shall 
reflect  functions  and  equipments  to  be  evaluated  and  procedures/techniques/checklists  to 
be  used. 


Page  2  of  2  Pages 


36 


DATA  ITEM  DESCRIPTION 

2  identification  N 0 ! S >  1 

AGENCY 

NUMBER 

1  TITLT 

Human  Factors  Engineering  Progress  Reports 

Army 

DI-H-1314 

3  DtSCRIPTION.  PURPOSE 

The  Human  Factors  Engineering  (HFE)  Progress  Reports  are 
analyzed  to  insure  that  HFE  considerations  are  reflected  in  system 
design  and  development  and  f-  insuie  compliance  with  contract 
requirements  for  HFE  and  the  Hf  E  Pian. 

4  AP»»r  .  DATE  ( 

15  Dec  69 

3  OTRICI  OF  PRIMARY 

HtlPONSItlUTV 

USAMC 

•  doc  ncouineo 

I  APPROVAL  LIMITATION 

7  APPLICATION  INTEMRfcL  ATIONSHIP 


DI-H-1312,  Human  Factors  Engineering  Plan 


NCn;NENCt.l  iWnn^«i*»K  c*  \  tied  m 
Mot  It  /l»» 


AR  602-1 
AMCR  70-1 
MIL-H-46855 
MIL-STD-1472 


MCJl.  NuMJERIll 


10  PR  .'PA  WAT  ION  IN11  WUC  TlONi 

Progress  reports  shall  include  HFE  as  a  separate  topic.  Progress  and  activity  associated  with 
the  program  outlined  in  the  HFE  plan  shall  he  reported  in  sufficient  detail  to  demonstrate  that 
HFE  considerations  are  reflected  in  system  engir'ering  analyses,  design  and  development,  and 
test  and  evaluation.  Progress  reports  shall  be  concise  and  shall  not  unnecessarily  repeat  previously 
reported  material.  Changes  may  be  indicated  by  reference  to  past  reports  rather  than  by 
resubmission  of  an  entire  set  of  data,  information  or  plans.  Where  data  are  furnished  by  other 
reporting  media,  they  shall  be  referenced  by,  rather  than  included  in  the  progress  report.  The 
reports  shall  also  include,  where  applicable,  the  results  of  studies  conducted  during  systems 
engineering  analysis  to  determine  the  man-equipment  combinations  required,  along  with  flow 
charts,  function  analyses,  function  allocation  tabulations,  operational  sequence  diagrams  and  other 
working  data  upon  which  resuhs  are  based. 

The  reports  shall  describe  HFE  efforts  on  operating  procedures,  equipment  design,  working 
environment  design,  research  and  testing  of  HFE  problems  and  recommended  solutions. 
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1  -  or  _ 1_ 


DATA  ITEM  DESCRIPTION 


IDENTIFICATION  NOIS! 


Systenr  Safety  Program  Plan 


3  OEICRIPTION’PURPOIl 


APMOV  AL  DAT  t 


The  system  safety  program  plan  (SSPP)  describes  the  contractor's  4  Jon  71 
internal  organization  and  procedures  to  be  followed  to  assure  than:  j  *  t»*ON°»ii_i  rv 
optimum  safety  is  designed  into  the  system;  timely  identification  ijc  amo  c 
and  correction  of  hazards  are  made;  adequate  controls  over 
outstanding  hazards  are  established;  minimum  risk  is  involved  in  the 
acceptance  and  use  of  new  systems;  retrofit  actions  and  costs  to 
improve  safety  are  reduced;  and  historical  safety  data  is  used. 


USAMC-SF 


DOC  ffCOUIflCO 


[7,  APPLICATION  INTCPPEl  ATlONlMP 


The  SSP  shall  be  submitted  as  an  integral  part  of  the  contractor's 
response  to  the  request  for  proposal  (RFP).  The  plan,  when 
evaluated  and  approved,  shall  be  incorporated  into  the 
development/production  contract.  This  plan  is  related  to  data  items: 


DI-H-1321,  Explosive  Hazard 
Classification  Data 
DI-H-1322,  Safety  Statement 
Dl— H-1323,  Accident  Report 
(Continued) 


♦  0  PRrPAPATION  INSTRUCTIONS 


DI-K-1327,  Surface  Danger 
Area  Data 

Di-H-1328,  Accident 

Prevention  Safety  Piograr 


Rf  M  NCNCC1  (MmntUt vry  •  • 


AR  385-16  AR  705- 
AR  70-10 
AR  70  27 
AR  700  20 
AMC  Sup.  No.  1  to 
AR  385-16 
MIL-STD-8R2 
DA  PAM  1 1-25 


MC*L  NuM»e*iS» 


31520 


1.  This  SSPP  shall  satisfy  the  requirements  of  MIL-STD-882,  to  ensure  that  adequate 
consideration  is  given  to  safety  during  the  Advance  Development  Phase,  and  to  establish  a  formal, 
disciplined  program  t^  achieve  the  s'/stem  safety  objectives. 

2.  The  SSPP  shall: 

a.  Establish  those  dements  necessary  to  ne  the  safety  objectives. 

b.  Identify  organizational  agencies  by  functional  activity  (specifying  their  interrelationships 
and  their  respons;o>!i ties)  necessary  to  implement  and  sustain  the  safety  progrr-'. 

c.  Delineate  management  responsibilities  fnr  program  decisions  and  directions  involving 
safety:  state  the  contractor’s  (company)  polic,  cn  safety. 

d.  Designate  a  focal  point  for  the  system  safety  engineering  effort. 

e.  List  the  engineering  requirements  and  criteria  for  design  safety. 

f.  List  safety  standards  and  system  specifications  containing  safety  requirements  by  which 
the  contractor  intends  to  comply  in  the  development  of  the  system. 
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D1H-1320A 

Application/Interrelationship  (Continued) 

DI-H-1324,  Accident  Exposure  DI-M-1329,  Accident/ 

Summary  Incident  Safety 

DI-H-132B,  Nuclear  Safety  Program 

Studies  &  Reviews  DI-H-1330,  Facilities 

DI-H-1326,  Safety  Analyses  Safety  Data 

and  Hazard  Evaluation  DI-H-1331,  Aircraft 

Accident  Report 
DI-H-1332,  Radio  Active 
Material 

DIH-1333,  Safety  Analvses 
for  Aviation  Systems 

Preparation  Instructions  (Continued) 

3.  The  SSPP  shall  define  a  program  in  which  design  analyses,  studies  and  system  testing 
will  establish  system  performance  limitations,  failure-modes,  safety  margins  and  identify 
critical  operator  tasks.  Where  human  performance  is  critical  to  safe  operations,  training 
requirements  and  lesson  plans  will  include  safety  information;  exams  will  test  personnel 
knowledge. 

4.  The  SSPP  shall  specify  procedures  for  providing  for  review  of  technical  publications 

5  The  SSPP  shall  describe  the  system  safety  management/engineering  effort  as  an  integral 
of  the  total  program;  interdisciplinary  activities  shall  be  identified. 

6.  The  SSPP  shall  include,  but  not  be  limited  to: 

a.  A  detailed  listing  and  description  of  specific  safety  program  tasks. 

b.  Identification  of  the  organizational  unit  responsible  for  executing  each  task. 

c.  A  progran.  schedule  of  safety  tasks,  showing  start  and  complete  dates,  milestones, 
reviews,  etc. 

d.  Procedures  for  reporting  program  status. 

e.  Description  of  studies  and  analyses  to  be  performed;  mathematical  methods  to 
be  used;  appropriate  system  models  and  analytical  techniques  to  be  employed. 
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DIH-1320A 

Preparation  Instructions  (Continued) 


7.  The  SSPP,  of  necessity,  shall  need  to  be  updated  throughout  the  contract  to  be 
consistent  with  progress  and  program  changes.  The  SSPP  shall  allow  for  the  maximum 
utilization  of  infoimation/data  from  other  elements  of  the  program,  e.g.,  reliability, 
maintainability,  testing,  etc.,  without  duplication.  The  prime  contractor's  plan  shall 
coordinate  the  SSPP  of  all  subcontract  effort.  In  addition,  the  SSPP  shall  describe  safety 
contribution  to  the  following: 


a.  System/design  engineering,  e.g.,  airborne  and  ground  support  equipment 

b.  Integrated  Logistic  support 

c.  Test  and  test  planning 

d.  Training  and  training  equipment 

e.  Operator  ar.d  maintenance  publications 
Facilities  design  and  layout 
Manufacturing  and  quality  assurance. 


8.  The  SSPP  shall  indicate  the  methods  by  which  safety  engineering  monitors  test  plans, 
programs,  procedures,  reports  and  data  to  assure  consideration  of  safety  engineering 
principles,  information  and  requirements.  Also,  the  procedures  to  assure  feed-back  of 
test  information,  for  review  and  analysis,  for  use  in  design  modifications  shall  be  included. 
Test  areas  to  be  considered  are  as  follows: 


b. 


d. 

e. 

f. 
g- 


Storage  and  transportation  (DOT)  hazard  classification  tests 

Operational  environmental  terts 

Range  safety  (static  and  dynamic)  tests 

Critical  material  developmental  tests 

Flight  tests  (aircraic) 

Transportability  tests 
Other. 
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DI-H-1320A 

Preparation  Instructions  (Continued) 


. —  ***#. 


9.  The  SSPP  shall  specify  those  analyses  to  be  made  to  define  hazards,  both  real  and 
potential,  which  may  result  from  system  malfunction,  equipment  failure,  premature 
activation  (operation),  etc.  The  analyses  shall  classify  all  failures  as  either  safe,  marginal 
or  critical,  as  shown  in  MIL-STD-882.  Further  categorization  shall  be  made  by  which 
each  of  the  subsystem  areas  can  be  evaluated  effectively  against  hazardous  conditions  that 
may  be  encountered.  The  following  categories  are  suggested  and  cover  the  basic  hazard 
areas  for  evaluation: 


Nuclear 


b.  Explosive 


c.  Electrical  and  electronic 


d.  Mechanical,  hydraulic,  pneumatic,  etc. 

e.  Environmental;  i.e.,  temperature,  shock,  vibration,  etc. 

f.  X-ray  and  microwave  radiation 

g.  Chemical  and  biological 

h.  Other  (such  as  electromagnetic  radiation,  nuclear  effects,  etc.) 


10.  The  SSPP  shall  contain  procedures  for  corrective  action  to  eliminate  all  deficiencies 
identified  from  the  safrty  analyses  and  the  hazard  evaluation  studies  that  have  been 
conducted  on  the  system.  The  SSPP  shall  cover  procedures  for  notification  of  all  critical 
hazards  and  actions  proposed,  or  taken,  to  correct  them  to  ensure  that  such  information 
is  developed  for  the  procuring  agency.  The  plan  shall  contain  provisions  for  the 
development  of  system  emergency  procedures. 


11.  The  Reporting  of  Safety  Information  section  shall  describe  the  methods  by  which 
the  contractor  will  provide  the  developing  agency  with  notification  of  progress,  hazards, 
accidents/incidents  or  malfunctions,  deviations,  etc. 

12.  The  SSPP  shall  define  the  contractor's  procedure  for  notifying  the  procuring  agency 
of  program  deviations  where  requests  for  waivers  or  exemptions  to  safety  requirements 
are  necessary. 
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DATA  ITEM  DESCRIPTION 


Safety  Statement 


5  OMi  O  PTION/  PL  RPOSC 


IDENTIFICATION  NOISl 


Army  |  DI-H-1322A 


AP  P  NO  V  At  O  AT  t 


The  safety  statement  shall  provide  the  developing  agency  with  a 
formal  comprehensive  safety  report  on  the  final  design  of  a 
hazardous  item  or  system.  The  safety  statement  shall  identify  all 
system  safety  features,  inherent  design  and  procedural  hazards,  and 
shall  establish  special  procedures  and/or  precautions  to  circumvent 
the  hazard*. 


4  Jun  71 


OPPICK  OF  P  P  IMAP 
F!  UPON  11 II L I T  V 


U5AMC-SF 


APPROVAL  LIMITATION 


T,  APPLICATION  INTIRWEL  at  ionihip 


The  development  of  data  for  the  safety  statement  shall  be 

interrelated  to  all  contract  milestones  through  test  rep  't  aporoval  |»  REFliMNCCS  iMmruUivry  <i 
and  data  items: 


DI-H-1320,  System  Safety  Program  Plan 

DI-H-1326,  Safety  Analyses  and  Haza.d  Evaluation  Reports 

DI-H-1332,  Radioactive  Material 


AR  385-16 
AR  70-10 
AMCR  385-12 
MIL-STD-882 


mcil  NuMer.Risi 


31520 


10.  PREPARATION  iNJTRUCTIONI 


1.  The  safety  statement  is  a  summary  of  tests,  analyses  and  other  data  collected  during  the 
advance  development  phase  which  identifies  the  hazards  which  may  be  presented  by  the 
item/system,  together  with  the  action  taken,  or  *he  recommended  procedures  to  be  followed 
to  minimize  these  hazards  and  to  reduce  the  exposure  of  personnel,  equipment  and  property. 


2.  This  data,  compiled  in  the  form  of  a  narrative  report,  shall  be  submitted  to  the  developing 
agency.  Also,  a  safety  statement  will  be  required  for  any  design  changes  or  modifications  that 
might  affect  safety  evaluations  or  safe  operations. 

3.  The  suggested  format  for  system  safety  sta^ment  is  as  follows: 
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Dl  H-1322A 

Preparation  Instructions  (Contini  d) 


GENERAL  FORMAT  r-Qo  SAFETY  STATEMENT 

1.0  Introduction. 

State  purpose  of  Safety  Statement. 

2.0  System. 

Description  of  system,  identifying  components  and  operational  requirements. 
3.0  Conclusions. 


Statement  that  system  is  safe  for  testing  with  exceptions  listed  for  all  real  or  potential 
hazards  that  may  be  encountered  with  specific  safety  recommendations  to  insure  the  safety 
of  personnel,  equipment  and  property  involved  in  the  test  program.  The  associated  hazards 
and  recommendations  should  be  categorized  as  to  whether  or  not  they  may  be  expected 
under  normal  or  abnormal  operating  conditions.  To  facilitate  hazard  identification,  general 
areas  of  consideration  should  cover  nuclear,  explosive,  mechanical,  electrical/  electronic, 
personnel  and  composite  type  hazards  as  applicable. 


4.0  Sequence  of  Operations. 

Present  a  complete  sequence  of  system  operations  emphasizing  the  safety  features. 
5.0  Failure  Mode  Analysis. 

5.1  Summarize  analyses  furnisnir;  probability  of  occurrence  >Jus  effects. 

5.2  Show  results  of  any  tests  conducted  to  va  idate  analyses. 

6.0  References. 


List  all  pertinent  references  such  as  Analyses,  Test  Reports  and  Draft  TM  (Preliminary 
Operating  and  Maintenance  Manuals). 


Page  2  of  2  Pages 


1 


DATA  ITEM  DESCRIPTION 

2  IDENTIFICATION  NOIS) 

AGENCY 

NUMBER 

1.  TITLE 

Safety  Analyses  and  Hazard  Evaluation  Reports 

Army 

DI-H-1326A 

»  OE1CRIP  TION'PURPOSt 

Safety  analyses  and  hazard  evaluation  reports  are  used  to  assess 
design  and  to  identify  hazards,  both  real  and  potential,  for  the 
purpose  of  their  elimination  or  control.  Qualitative  safety  analyses 
provide  a  technical  assessment  of  the  relative  safety  of  a  design; 
quantitative  safety  analyses  provide  a  numerical  assessment  of  the 
safety  level  of  a  design. 

4  APPHOV AL  DATE 

4  June  71 

*  OFFICE  OF  PRIMARY 

R  ESP  ON  Si  SI  LI  T  Y 

USAMC-SF 

•  ODC  REQUIRED 

1  APPAOVAL  LIMITATION 

7  APPlIC  AT  ion/ IN  TERR  EL  ATlONtHfP 

DI-E-1102,  Engineering  Change  Proposals 

DI-S-1818,  Maintenance  Engineering  Analysis 

DI-H-1320,  System  Safety  Program  Plan 

DI-H-1322,  Safety  Statement 

DI-H-1325,  Nuclear  Safety  Studies  and  Reviews 

Dl-H-1327,  Surface  Danger  Area  Data 

DI-H-1332,  Radioactive  Materia! 

DI-H-1333,  Safety  Analyses  for  Aviation  Systems 

0  REFER  EMC  Ell  < ARmUjforj'  cifvcfin 

block  fjj 

AR  385-16 

AR  385-25 

AMCR  385-12 

AMC  Sup.  No.  1  to 

AR  385-16 

MIL-STD-882 

TM  38-250 

MCIL  NUMBERIJI 

31520 

10  PREPARATION  INITHUCTIONS 


1.  Reports  of  safety  studies,  analyses,  end  evaluations,  which  have  been  conducted  in  accordance 
with  the  contract  -cope  of  work  on  components,  sub-assemblies,  equipment  or  the  system,  shall 
be  prepared  in  a  narrative  form  showing  analytical  technique,  or  procedure,  conclusions  and  the 
recommended  corrective  action  to  eliminate  or  control  hazardous  conditions.  Where  more  than 
one  solution  is  possible,  the  report  shall  contain  all  reasonable  solutions,  in  order  of  recommended 
priority,  explaining  trade  offs. 

2.  The  required  reports  of  the  following  types  are: 

a.  Preliminary  Hazard  Analysis.  This  analysis  is  performed  as  the  initial  investigation  of 
a  concept,  or  design,  to  identify  safety  critical  areas  for  the  system  under  study,  to  evaluate 
inherent  hazards,  and  to  establish  the  controlling  design  criteria  to  be  used.  The  Preliminary 
Hazard  Analysis  is  a  comprehensive,  qualitative  (norimathematical)  assessment  of  a 
system/equipment  design  which  is  conducted  early  in  the  concept  formulation  (or  design  definition) 
phase. 
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DI-H-1325A 

Preparation  Instructions  (Continued) 

b.  Operational  Safety  Analyses.  These  analyses  shall  consider  safety  requirements 
of  personnel,  procedures,  and  equipment  for  condu„ting  maintenance,  support,  test,  and 
training  mission  requirements  for  all  operations  of  tactical  employment.  An  engineering 
design  analysis  shall  be  accomplished  for  review  and  for  developing  recommendations 
concerning  the  system  operational  safety  characteristics.  Safety  analyses  of  engineering 
data,  procedures,  and  instructions  developed  for  early  test  program  operations  shall  be 
reviewed.  Emergency,  esccpe,  egress,  and  rescue  procedures  for  maintenance  and 
operational  personnel  shall  be  developed  from  these  analyses.  This  information  shall 
provide  the  basis  for  initial  operating  and  maintenance  manuals/handbook  procedures. 

c.  System  Integration  Safety  Analyses.  These  analyses  shaii  define  the  safety 
interfaces  between  subsystems  and  identify  safety  problem  areas  for  the  combined  system. 
These  analyses  shall  provide  subsystem  interrelations  for  compliance  with  the  failure 
criteria,  shall  establish  performance  tolerances  and  shall  be  updated  for  all  system  changes 
affecting  safety. 

a.  Maintenance  Hazard  Analyses.  Studies  during  the  initial  design  period  shall 
review  the  safety  problems  for  the  system  maintenance  activities. 
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DATA  ITEM  DESCRIPTION 


2  IDENTIFICATION  NOISI 


Product  Assurance  Test,  Demonstration  and  Evaluation  P;an 


Army  I  DI-R-1701 


3  OCSCttIPT.ON/PUPPOSt 


[4  tPPROV  AL  OATH 


1.  This  plan  provides  the  Test,  Demonstration  and  Evaluation  (TD 
and  E)  Program  requirements  for  Reliability/Maintainability,  Quality 
and  Performance  assessment. 

2.  It  provides  the  system  of  materia!  peculiar  requirements  for 
acceptance  inspection  not  a  part  of  MIL-0-9858  general 
requirements.  (Continued) 

7  APPUC  ATION/INTCPPEL  ATION*  IIP 

1.  This  item  will  not  be  specified  separately  when  included  as  part 
of  DI-R-1700 

2.  Where  feasible  for  cost  and  organizational  advantages,  reliability, 
maintainability,  quality  and  assessment  will  be  integrated  into  a 
single  product  assurance  test  plan. 

3.  Product  Assurance  Test,  Demonstration,  and  Evaluation  Reports 
resulting  from  this  plan,  which  are  a  part  of  acceptance  ir  tpection 
of  equipment  built  or  rebuilt  by  the  Government  or  contractor,  are 
obtained  under  Quality  Inspection  report,  principally  DI-R-1724. 


UoAMC 


It  OFFICE  OF  PRIMARY 

rksponshmuy  V 


{  •  ODC  RCQUIREO 


•  APPROVAL  LIMITATION 


9  PC'  ERENCEI  (Mandatory  at  citad  in 

blr>  k  10) 

AR  70- 1C 
AR  70-27 
AR  705-50  and 
AMC  Suppl  1 
AMCR  700-6  AR  705-5 
TM  38-760  AR  71-3 
MIL-STD-785  MIL-Q- 


MCSL  NUM0E*<S> 


10  PREPARATION  INITRUCTION# 


10097  30470 


1.  The  Test,  Demonstration  and  Evaluation  Plan  shall  encompass  the  detail  requirements  for 
reliability,  maintainability,  demonstration  or  evaluation. 

2.  A  uompre-  v.  sive  test,  demonstration  and  evaluation  plan  shall  be  prepared  and  shall  include 
the  following: 

I 

a.  Scheduled  and  detail  description  of  thy  test  demonstration  or  evaluation  to  be  reported 
upon. 

1 

b.  List  of  proposed  reliability  testing,  except  those  conducted  at  a  minor  component  level 
for  design  feasibility  or  experimental  analysis  purposes.  This  should  include  sample  size, 
environments  for  each  test,  test  schedule,  test  philosophy  and  objectives,  success-fail  criteria  for 
each  test,  type  of  analysis  to  be  performed  on  the  test  results,  and  statistic;1  nshs  jssociated 
with  the  test  design. 

i 

c.  Description  of  the  role  of  each  test  in  the  evaluation  of  system  reliability,  and  an  outline 
of  major  alternative  actions,  as  may  be  determ  ble,  to  be  taken  as  a  result  of  each  test. 

d.  The  requirement  for  various  types  and  degrees  of  testing  based  onthe  Reliability  and 
Maintainability  Mathematical  Model(s). 


I _ 
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Di-R-1 701 
Description/Purpose 


(Continued) 


3.  It  is  used  to  assure  an  adequate  overall  Product  Assurance  TD  and  E  program  while 
eliminating  unnecessary  testing.  It  is  used  for  procram  evaluation  and  provides  management 
with  planning  information  for  resource  requirements  and  scheduling  of  proposed  tests. 
It  provides  associated  requirements  for  data  collection  and  corrective  action  activities. 

Application/I  nterrelationship  (Continued) 


4.  Product  Assurarce  Input  to  Coordinated  Test  Plan  —  results  of  tests  conducted  for 
evaluation  and  determination  of  subsequent  engineering  action  are  obtained  under 
Dl  T-1906. 

5.  Product  assurance  inputs  to  user  test  reports  will  be  reported  as  specified. 

DI-R-1710,  Quality  Program  Plan 
Di-R-1 730,  Reliability  Program  Plan 
DI-R-1740,  Maintainability  Program  Plan 
DI-R-1 750,  Assessment  Program  Plan 
DI-R-1818,  Maintenance  Engineering  Analysis 


Preparation  instructions  (Continued) 

e.  Description  of  the  planned  use  of  test  data  in  confirming  or  adjusting  the 
Reliability  or  Maintainability  Mathematical  Model(s)  and  in  the  determination  of 
quantitative  system  reliability. 

f.  Test  procedures. 

3.  The  proposed  Test,  Demonstration  and  Evaluation  Plan  shall  be  updated  as  required 
on  DD  Form  1 423. 
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***** 


DATA  ITEM  DESCRIPTION 


* 


IDENTIFICATION  NOISI 


Reliability  Program  Plan 


V  OEKRIPTION  PURPOSI 


Army  Dt-R-1730 


1.  This  plan  describes  how  the  Reliability  Program  will  be 
conducted.  It  describes  the  specific  techniques  and  activities  to  be 
performed  and  their  integration  and  development  in  conjuction  with 
other  specified  related  plans. 

2.  This  data  item  will  serve  any  of  the  following  purposes: 


7  APPUICA7ION  INTERREL  ATlONlMIP 

1.  This  data  item  is  provided  to  permit  preparation  of  the 
Reliability,  Maintainaoility,  Quality,  or  Assessment  Programs  by 
separate  contractors  when  desirable.  Cost,  system  integration,  and 
method  of  contracting  are  prime  considerations  in  preparation  of 
a  single  DI-R-1700,  Product  Assurance  Program  Plan  or  separate 
coordinated  plans. 

2.  The  data  developed  in  accordance  with  this  plan  and  other 
Program  Plans  provide  input  to  design/development  engineering  and 
maintenance  engineering. 


office  or  P MIMA*  V 

KEFPONSltlUTY 


LJSAMC 


OOC  REQUtWEO 


REFERENCE*  (Ak«n  ly  k  tfd  in 
block  10) 

AR  70-27 
AR  705-5 

AR  705-50  AMC  Suppl  1 
MIL-STD-105,  414 
MIL-STD  756,  781,  785 
Ml  L-HBBK-217 
AMCP  702-3 
AMCP  715-4 


MCSl  NUMBERISI 

50911  50440 


»0  PREPARATION  INITWUC  TIONI 


1.  The  plan  will  outline  the  methods  and  techniques  for  incorporating  reliability  into  design 
and  for  conducting  a  comprehensive  program  in  accordance  with  the  contract  scope  of  work 
or  regulations  and  specifications  as  listed  in  the  DD  Form  1423.  It  will  portray  how  reliability 
will  be  achieved  in  sufficient  detail  to  include  schedule,  techniques,  procedures,  and  responsibility 
for  each  specific  task. 

2.  The  Plan  must  be  appropriate  and  include  but  not  necessarily  limited  to  the  following: 

a.  The  contractor's  plan  is  first  prepared  in  response  to  the  HFP.  The  contractor  will 

be  expected  to  expand  and  modify  the  plan  as  necessary  during  this  contract.  The  plan  shall 
include  the  requirements  ot  MIL-STD  785.  All  plans  shall  identify  action  to  be  taken  to  assure 
reliability  if  any  material  is  to  be  developed  elsewhere. 

3  The  general  format  for  the  development  of  the  Program  Plan  is  as  follows: 

a.  .  'ogram  Summary.  A  summary  shall  be  prepared  to  inciude  cost  and  scheduling  inputs. 

b.  Program  Management  and  Control.  For  al’  activities  and  functional  areas  outline. 


DD< 


DI-R-1730 

Description/Purpose  (Continued) 

a.  The  principle  use  is  to  provide  a  detailed  description  of  a  contractor's  Reliability 
Program  to  be  accomplished  under  the  contract  of  which  the  data  item  is  a  part.  This 
use  provides  the  procuring  activity  a  basis  for  review  of  the  contractor's  progress  and 
evaluation  of  his  proposed  techniques. 

b.  It  may  be  used  to  describe  how  the  material  developer  (Government)  will  conduct 
the  life-cycle  reliability  Program  for  a  material  or  system. 

c.  It  may  be  used  for  a  specific  life-cycle  phase  of  AR  11-25. 

3.  The  plan  assures  a  logical  conduct  of  the  Reliability  Program  necessar/  for  system 
development.  It  assures  and  varifies  the  accomplishment  of  reliability  necessary  for  the 
Integrated  Logistics  Support  Program. 

Application/Interrelationship  (Continued) 

3.  This  plan  is  required  when  there  is  an  operational  significance,  which  requires 
incorporation  into  design  of  the  assurance  of  reliability. 

4.  Data  items  DI-R-1701  through  1704  may  be  specified  separately  or  the  reliability 
portions  included  herein.  When  1701-04,  all  or  in  part,  are  specified  separately  for 
visability,  significance,  or  cost  affectiveness,  the  D!  R-1730  will  only  summarize  briefly 
the  time  phasing  and  interrelationship  of  trie  separately  detailed  item  to  the  program. 

DI-R-1701  Product  Assurance  Test,  Demonstration  and  Evaluation  Plan 
DI-R-1702  Product  Assurance  Design  and  Program  Review  Schedule 
DI-R-1703  Product  Assurance  Design  and  Program  Review  Report 
DI-R-1704  Product  Assurance  Faiiure  Analysis  and  Corrective  Action  Reporting  Plan 
DI-R-1724  Quality  Inspection  Test,  Demonstration  and  Evaluation  Report 
DI-S-1818  Maintenance  Engineering  Analysis 

Preparation  Instructions  .Continued) 

(1)  Organization,  responsibilities,  internal  assessment  plan  and  procedures, 
contracting  plans  and  control  -  Indicate  method  of  liaison  and  communication  to  other 
programs.  Contract  plans  should  indicate  subcontractor  and  vendor  control. 
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DiR-1730 

Preparation  Instructions  (Continued) 

(2)  Design  and  Program  Review.  The  reliability  review  program  will  be 
conducted  through  review  of  reports  specified  in  DI-R-1731. 

!3)  Failure  Analysis  and  Corrective  Action  Report  —  Reporting  shall  be  as 
specified  in  Dl-R  1734  and  DI-R-1735. 

c.  Reliability  Activities  and  Function  Are*s. 

Activities  and  Function  Areas.  Describe  the  procedures  and  which  activities 
and  functional  areas  will  be  used  to  achieve  program  objectives.  Snecification  review, 
prediction,  apportionment,  component  reliability,  failure  effects  and  criticality  analysis 
design  review,  program  review,  critical  and/or  controlled  item  determination,  environmental 
criteria  determination,  fault  detection  analysis,  fault  correction  analysis,  failed  parts 
analysis,  failed  part  data,  storage  effects,  block  diagrams,  mathematical  models,  other 
performance  analysis  and  reliability  goals  if  required,  and  planned  method  of 
accomplishment  of  reliability  parameters  and  characteristics. 

d.  Test  and  Demonstration  Program.  Indicate  the  test,  demonstration,  and 
evaluation  program  as  described  in  MIL-STD-785  and  Dl  R-1701  or  specify  1701  and  only 
briefly  interface  herein.  Provide  evidence  of  integrating  as  feasible  for  cost  effectiveness 
with  other  test  demonstration  and  evaluations  as  specified. 
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IDENTIFICATION  HOIS) 


DATA  ITEM  DESCRIPTION 


I.  TITLC 

Reliability  Reports 


3  DCICRIPTION/PURPOH 


These  reports  are  used  to  monitor  the  contractor's  Reliability 
Program  and  to  provide  the  means  for  timely  corrective  action  to 
be  taken  when  necessary.  These  reports  will  also  provide  backup 
for  preparation  of  the  end  item  Reliability  Assessment  Report 
(AMCR  702-8),  DI-R-1752. 


AGENCY 

NUMBER 

Army 

Dl  R-1731 

4  APPROV  AL 

DATE 

15  Dec  69 

5  OFFICE  OF  PRIMARY 

R  CSPON  11  Ol  LIT  Y 

1  USAMC 

APPROVAL  LIMITATION 


7  APPLIC  AT  ION/IN  TCNRCL  ATtCNSMIP 


DI-R-1730,  Reliability  Program  Plan 


*  RFKNCNCn  . Alfln.lrfft-'r  a*  ulrd  in 

bldvk  |  L>. 

MIL-Q-9858 
MIL  STD-756 
MIL  STD-781 
MIL-STD-785 
AMCR  70  7 
AMCR  700-6 
AMCR  7028 
AR  705-50  &USAMC 
Suppl  1 _ 

MCK  NoMBEH'il 

50440 


10  PREPARATION  INSTRUCTIONS 

1.  Reports  shall  be  prepared  and  submitted  in  conformance  with  the  Reliability  Plan,  or  as 
otherwise  specified  in  the  contract.  These  data  may  be  presented  as  separate  reports  submitted 
intermittently  as  data  is  generated,  or  may  be  included  in  the  regular  periodic  progress  reports, 
whichever  is  specified  on  the  DD  Form  1423. 

2.  The  reports  shall  contain  all  pertinent  reliability  information  and  provide  complete  accounting 
of  progress  for  each  task  defir°d  in  the  Reliability  Program  Plan,  results  achieved,  and  status 
of  actions  to  resolve  major  problems  and  correct  weak  tasks.  Reports  shall  include  charts  or 
other  illustrations  comparing  objectives  minimum  requirements,  predictions,  and  the  level  of 
achieved  reliability.  Mathematical  equations  utilized  and  steps  followed  shall  be  included. 

3.  The  following  are  the  types  of  reports  that  are  required: 

a.  Reliability  Progress  Reports.  These  reports  would  list  the  significant  accomplishments 
or  problems  occurring  during  the  reporting  period. 

b.  Reliability  Data  Summary  Report.  This  report  would  be  prepared  from  the  reliability 
data  base  or  record  maintained  in  accordance  with  AR  705-50.  Types  of  information  for  data 
base  include  the  following: 


DI-R-1731 

Preparation  Instructions  (Continued) 

(1)  Design  Specifications  and  Delineation 

(2)  Design  Review  -  Minutes,  action  items,  and  reports 

(3)  Functional/Operational  Analyses 

(a)  Environmental  Criteria,  (Reference  DI-E-1119) 

(b)  Environmental/Functional  Stress  -  time  and  space  profiles 

(c)  Actual  Analyses  and  assumptions 

(4)  Faiiure  mode,  effect,  and  criticality  analyses 

(5)  Failure  definition  and  distribution  criteria  with  analyses  and 

assumptions 

(6)  Failure  reporting  formats  and  procedures 

(7)  Test  operation  history  -  Matrix  Reports 

Class-Objective-Assembly  Level -Development  Maturity-Environmental/ 

Functional  Stress/Time  Log 

(8)  Failure  Summary  Reports 

(a)  Failure  cause  analyses 

(b)  MTBF  Summaries  for  major  elements,  sub-assemblies,  and 
system 

(9)  Reliability  Studies 

(a)  Failure  rate  reference  and  interpretation 

(b)  Design  goal  allocation  analyses 

(c)  Predictions  and  estimates 

(d)  Assessment  of  achieved  Reliability. 

c.  Failure  Analyses  Reports. 

These  reports  shail  be  prepared  from  failure  data.  This  shall  be  accomplished 
by  the  utilization  of  a  uniform  and  compatible  reporting  and  feedback  system  designed 
to  collect  and  disseminate  part,  equipment,  and  system  reliability  data.  Such  data  will 
be  collected  from  design,  acceptance,  laboratory,  field,  and  flight  tests  and  will  be 
maintained  as  applicable  in  a  reliability  data  file.  All  information  shall  be  analyzed  and 
evaluated  and  histories  maintained  as  appropriate  on  all  levels  of  products. 

Included  as  part  of  the  failure  analyses  documentation  shall  be  the  identification 
of  similar  or  related  parts  which  may  contain  the  same  inherent  weakness  or  which  wou>d 
benefit  by  a  similar  improvement.  These  reports  will  include  such  information  as  the 
complete  identification  of  the  failure,  the  parts  application,  its  environment,  the  mode 
and  cause  of  failure,  corrective  actions  taken,  and  other  known  applications  of  the  part, 
etc. 
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DATA  ITEM  DESCRIPTION 


Reliability  Mathematical  Model(s) 


3  OCSCHIP  TIQN/ PURPOIC 


'  - -  - 1-/  ..  i  viiui/i  1 1  v  y 

!  requirements  to  various  functions  and/or  levels  of  hardware  within 
the  total  system,  to  predict  the  probability  of  the  design  meeting 
.  i.ese  requirements,  and  later  for  reliability  assessment. 


2  IDENTIFICATION  NO(S> 

AGENCY 

NUMBER 

Army 

DI-R-1732 

4.  AP  P  RO  V  Ac 

OATC 

15  Dec  69 

i 

9  OFFICt  OF  PRIMARY 

R  CAPON  91  PILIT  Y 

USAMC 

OOC  RtQUIMO 


APPLICATION  INTERREL  ATIONIHIP 


DI-R-173t.  Reliability  Program  Plan 

9  RCa  t. It  lnC  t  S  i/fcfun-^U  iy  *i  nifd  in 

.  6/o  l*  / 1 

The  Reliability  Mathematical  Model  shall  utilize  dr -a  from  Di-S  181o  MIL-STD-756 
Maintenance  Engineering  Analysis  (MEA)  wh  i  apnlicable.  MIL-STD-785 

MIL-HDBK-217 

This  iten  may  be  integrated  with  DI-R-1742,  Maintainability  Ag  7^‘50  and  AMC 
Math  Model  where  feasible  for  cost  and  administrative  advantages.  AMCR  700-6 

AMCR  702-8 
TM-38-703  Series 

MCH  NUMftEBIJI 

50440  50911 


10  PREPARATION  INST  RUC  T  I  <N3 


1.  The  Reliability  Mathematical  Model(s)  shall  ba  developed  to  apportion  reliability 
requirements,  predict  design  reliability  and  assess  achieved  reliability.  The  mathematical  model 
shall  be  supplemented  by  a  reliability  block  diagram  of  the  system  (or  missions,  functions,  etc). 
Where  feasible  a  single  model  will  be  prepared. 

2.  The  mathematical  model  will  address  the  system  equipment  elements  through  the  subassembly 
lev-' 
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DATA  ITEM  DESCRIPTION 


1.  TITLE 

Reliability  Qualified  Items  List 


3  DESCRIPTION/  PURPOSE 


\l  IDENTIFICATION  NOW, 


AGENCY 

NUMBER 

Army 

Di-R-1733 

4  APPROVAL  DATE 


This  is  a  list  of  items  used,  or  intended  for  use,  in  a  system  which, 
through  tests  has  met  the  specified  design  qualification  requirements. 


7.  AP  P  L  1C  AT  ION/ IN  T  CRN  KL  AT  ION  SHIP 


15  Dec  69 _ 

8  OFFICE  ON  PRIMARY 
A  ESP  ON  M  01  L  IT  T 

USAMC _ 

S.  DOC  ACQUIRED 


».  APPROVAL  LIMITATION 


DI-R-1730,  Reliability  Program  Plan 

DI-R-1756,  Assessment  Quality  Report  It  REN  CP  INC  Et  (Mandatory  at  cilad  in 

r  blocfc  10) 

AMCR  700-6 
AR  705-50  and 
AMC  Suppl  1 
MIL-STD-785 


MC Si.  NUMAERISI 

50440 


10  PREP  ARATION  INST  RUC  TIONS 


Prepare  and  maintain  current,  a  list  of  items  that  have  been  reliability  qualified  for  use  in  the 
system.  This  list  shall  consist  of  those  materials,  parts,  components,  assemblies,  or  modifications 
thereto,  etc.,  which,  through  tests,  have  met  the  specified  design  qualification  requirements.  The 
environmental  limits,  stresses,  etc.,  to  which  the  item  has  been  successfully  subjected  will  be 
provided  as  a  part  of  the  list. 


! 
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DATA  ITEM  DESCRIPTION 

l.  TITLE  ~  ’  ~  " 

Reliability  Failure  Modjs,  Effects,  and  Criticality  Analyses  Report 

"  DESCRIPTION/  PI  RPOIS  " 


2 _ 1QENTI P>C A TION  N01S1 

AGENCY  !  NIM8CR 


Army  DI-R-1734 

4  APPROVAL  DATE 


Failure  data  prepare'’  r.  compliance  with  this  data  item  is  used  by 
the  responsible  agr  1  -y  to  identify  potential  failures  and 

their  effects  if  m  y  oiw :.  l  data  also  serves  to  determine  system 
failure  interact. ■'!*,  provi<n,s  criteria  for  selection  of  items  for 
reliability  test  •  f\  jr.  naking  design  trade-offs,  and  permit 

early  recommen*  tion  for  r^.  esign. 


15  Dec  69 _ 

»  OFFICE  OF  PRlMfAV 
POMUl./TV 

USAMC _ 

«  doc  pr  juiBtr 


•  APPROVAL  LIMITATION 


APPLIC  ATIO*|/|NTE  L&TIONIHIP 


DI-R-1703,  ••o-i^  t  Assurance  Design  and  Program  Review  Report 
DI-R-1730,  i  t.wl  «!?y  Piogram  Plan 
DI-S-1818,  IV  tt  jnc.  Engineering  Analysis 


»  Ritr  tRENCf.s  (ARii  lafori'  ai  cited  m 
block  IV) 

MIL-STD  785 
AMCR  700-6 
TM  38-703-3 
AR  705-50  and  USAMC 


Suppl  1 


MCSL  NUMBERtJ! 

50440  5091 1  ' 

10.  BRCPARATION  INJTRUCUCNi 


1.  The  Failure  Modes,  Effect;,  and  Criticaiity  Analyses  Report  shall  list  the  following  for  each 
item  and/or  function  as  a  minimum: 

a.  Possible  failure  modes 

b.  Probability  of  occurrence  for  each  failure  modes 

c.  Times  during  a  mission  the  failure  mode  can  occur 

d.  Classification  of  the  failure  mode  (critical,  major,  minor). 

2.  Failure  Modes,  Effects,  and  Critically  Analyses  shall  be  prepared  to  the  hardware  or  function 
level  specified  in  the  contract. 


3.  Failure  Modes,  Effects,  and  Critically  Analyses  shall  be  prepared,  updated,  and  submitted 
to  the  developing  agency  as  stipulated  on  DD  Form  1423. 


DATA  ITEM  DESCRIPTION 


identification  noisi 


Maintainability  Program  Plan 


Army  DI-R-1740 


5  DlSCniPTION/PURPOH 


APPROVAL  DATE 


1.  This  plan  describes  how  the  Maintainability  Program  will  be  _ J5  Dec  69 
conducted.  It  describes  the  specific  maintainability  techniques  and  5 
activities  to  be  performed  and  their  integration  and  development  USAMC 
in  conjunction  with  other  specified  related  plans. 


2.  This  data  item  will  serve  any  of  the  following  purposes: 
(Continued) 


I.  DOC  REOUIREO 


APPROVAL  LIMITATION 


7,  APPLICATION/mTCRReL  ATIONlMIP 


»  n  EfLRENC  Cl  (MantUi'  ty  mm  cited  in 
bfock  JO) 

Afi  70-27 
AR  705-5 

AR  705-50  AMC  Suppl  1 

AMCR  750-15 

MI  L  STD-470 

Ml!  STD-471 

MILHDBK-472 

AMCP  705-134 

AMC^71^-4^ _ 

30470  50911 


1.  This  data  item  is  provided  to  permit  preparation  of  the 
Reliability,  Maintainability,  Quality  or  Assessment  Programs  by 
separate  contractors  when  desirable.  Cost,  system  integration,  and 
method  of  contracting  are  prime  considerations  in  preparation  of 
a  single  DI-R-1700,  Product  Assurance  Program  Plan  or  separate 
coordinated  plans. 

2.  The  data  developed  in  accordance  with  this  plan  and  the  other 
Program  Plans  provide  input  to  design/development  engineering  and 
maintenance  engineering. 

3.  This  plan  is  required  when  there  is  a  maintenance  significance, 
which  requires  incorporation  into  design  of  the  assurance  of 
maintainability.  (Continued) 


10  PREPARATICN  INITRIJC  TIONS 

1 .  The  plan  wiil  outline  the  methods  and  techniques  for  incorporating  maintainability  into  design 
and  for  conducting  a  comprehensive  maintainability  program  in  accordance  with  the  contract 
scope  of  work  or  regulations  and  specifications  as  '«sted  in  the  DD  Form  1423.  It  will  portray 
how  maintainability  will  be  achieved  in  sufficient  detail  to  include  schedule,  technique,  procedures, 
and  responsibilities  for  each  specific  task. 

2.  The  Maintainability  Plan  must  be  appropriate  and  include  but  not  necessarily  limited  to 
the  following: 

The  contractor's  plan  is  first  prepared  in  response  to  the  RFP.  The  contract-  or  will  be 
expected  to  expand  and  modify  the  plan  as  necessary  during  this  contract.  The  plan  shall  include 
the  requirements  of  MIL-STD-470,  471,  and  472.  All  plans  shall  identify  action  to  be  taken 
to  assure  maintainability  if  any  material  is  to  be  developed  elsewhere. 

3.  The  general  format  for  the  development  of  the  Maintainability  Program  Plan  is  as  follows: 
a.  Program  Summary.  A  summa:y  shall  be  prepared  to  include  cost  scheduling  inputs. 


DI-R-1740 

Description/Purpose  (Continued) 

a.  The  principle  use  is  to  provide  a  detailed  description  of  a  contractor's 
Maintainability  Program  to  be  accomplished  under  the  contract  of  which  the  data  item 
is  a  part.  This  use  provides  the  procuring  activity  a  basis  for  review  of  the  contractors 
progress  and  evaluation  of  his  proposed  techniques. 

b.  It  may  be  used  to  describe  how  the  material  developer  (Government)  will  conduct 
the  life-cycle  Maintainability  Program  for  a  material  or  system. 

c.  It  may  be  used  for  a  specific  life-cycle  phase  of  AR  11-25. 

3.  The  plan  assures  a  logical  conduct  of  the  Maintainability  Program  necessary  for  system 
development.  It  assures  and  verifies  the  accomplishment  of  maintainability  necessary  for 
the  Integrated  Logistics  SupDort  Program. 

Application/Interrelationship  (Continued) 

4.  D3ta  items  DI-R-1701  through  1704  may  be  specified  separately  or  the  maintainability 
portions  included  herein.  When  1701-04,  all  or  in  part,  are  specified  separately  for 
visability,  significance,  or  cost  effectiveness,  than  DI-R-1740  will  only  summarize  briefly 
the  time  phasing  and  interrelationship  of  the  separately  detailed  item  to  the  program. 

DI-R-1701  Product  Assurance  Test,  Demonstration  and  Evaluation  Plan 
DI-R-1702  Product  Assurance  Design  and  Program  Review  Schedule 
DI-R-1703  Product  Assurance  Design  and  Program  Review  Report 
DI-R-1 704  Product  Assurance  Failure  Analysis  and  Corrective  Action  Reporting  Plan 
Dl -P-1 724  Quality  Inspection  Test,  Demonstration  and  Evaluation  Report 
DI-S-1SI8  Maintenance  Engineering  Analysis 


Preparation  Instructions  (Continued) 

b.  Program  Management  and  Cjntrol.  For  a.  activities  and  functional  areas 
outline: 

(1)  Organization,  responsibilities,  internal  assessment,  contracting  plans  and 
control  -  Indicate  method  of  liaison  and  communication  to  other  programs.  Contract 
plans  should  indicate  subcontractor  and  vendor  control. 


*  :!E3*  BWMHWS*^ 
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DIR-1740 

Preparation  Instructions  (Continued) 

(2)  Design  and  Program  Review.  The  review  program  will  be  conducted 
through  review  of  Reports  specified  in  DI-R-1741. 

(3)  Failure  Analysis  and  Corrective  Action  Reporting.  Reporting  shall 
be  as  specified  in  DI-R-1734  and  DI-R-1735. 

c.  Maintainability  Activities  and  Functional  Arses. 

(1)  Activities  and  Functional  Areas  —  Describe  the  procedures  and  which 
activities  and  functional  8reas  will  be  used  to  achieve  program  objectives:  Specification 
reviews,  prediction,  apportionment,  component  maintainability,  failure  effects  and 
maintainability  analysis  design  review,  program  review,  storage  effects,  block  diagrams, 
mathematical  models,  other  performance  analysis  and  maintainability  goais  if  required, 
and  planned  method  of  accomplishment  of  maintainability  parameters  and  characteristics. 

d.  Test  and  Demonstration  Program.  Indicate  the  test,  demonstration,  and  evaluation 
program  as  descripted  in  MIL-STD471  and  DI-R-1701  or  specify  1701  and  only  briefly 
interface  herein.  Provide  evidence  of  integrating  as  feasible  for  cost  effectiveness  with 
other  test  demonstration  and  evaluations  as  specified. 
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DATA  ITEM  DESCRIPTION 


tC£N  Tl  FICA  TtON  NOff } . 


Maintainability  Resorts 


3  OIICRIP  f  ION/  PURPOfl 


Army  DI-R-1741 


4.  IPPROV  Al»  DATE 


This  report  provides  management  with  necessary  information  during 
development  for  evaluation  and  monitoring  the  Maintainability  '■*w*0"",'L,r'“  "T 
Program.  During  production,  only  major  redesign  will  normally  USAMC 
necessitate  Maintainability  Reports. 


.  DOC  fttQUIflCO 


AP>- LIC  ATION/IKTfNPEl.  ATIONfHip 


DI-R-1731,  Reliability  Reports 
DI-R-173?  Reliability  Mathematical  Model(s) 
DI-R-1740,  Maintainability  Program  Plan 


It.  RlPttlNCCI  (Mandatory  mb  cltod  tn 
bio  ck  10) 


DI-R-1740,  Maintainability  Program  Plan  MIL-STD-470 

MIL-STD-471 

This  data  item  provides  inpu;  to  data  items  DI-R-1703,  DIR-1751,  MIL-STD-721 

DI-R-1754,  DI-R-1735  and  DI-S-1812  and  PI-S-1818  when  they  are  MiL '^Br.l5'472 

sped  >ied.  A*  7°5f>  and  AMC 

Suppl  1 


MCSL  NUMBCmsr 


50440  5091 1 


<0.  PREP  ARATION  INSTRUCTIONS 


1.  Reports  shall  be  prepared  and  submitted  in  conformance  with  the  Maintainability  Plan,  or 
as  otherwise  specified  in  the  contract.  These  data  may  be  presented  as  separate  reports  submitted 
intermittently  as  data  is  generated,  or  may  be  included  in  tire  regular  periodic  progress  reports, 
whichever  is  specified  on  the  DD  Form  1423, 

2.  The  reports  shall  contain  all  pertinent  maintainability  information  and  provide  a  complete 
account  of  progress  for  each  task  defined  in  the  Maintainability  Program  Plan,  results  achieved, 
and  status  of  actions  to  resolve  major  problems  and  correct  weak  tasks.  Reports  shall  include 
charts  or  other  illustrations  comparing  objectives,  minimum  requirements,  predictions,  and  the 
level  of  achieved  maintainability.  Mathematical  equations  utilized  and  steps  followed  shall  be 
included. 

3.  The  following  are  the  types  of  reports  that  may  be  required: 

a.  Maintainability  Progress  Reports.  These  reports  would  list  the  significant 
accomplishments  or  problems  occurring  during  the  reporting  period. 

b.  Tha  Maintainability  Analysis  Report  shall  include  as  a  minimum  but  not  limited  to 
the  Allowing  sections: 

(1)  Resume  of  requirements 

(2)  Apportionment  models 


Si 


DI-R-1741 

Preparation  Instructions  (Continued) 

(3)  Prediction  mode!; 

(5)  Snrorr^^H15  (CUrrem  aCC0Unt  of  observed  values) 

5  Unrevo  ved  or  anticipated  maintainability  problem  areas  or  trends 

General  maintainability  design  characteristics  or  attributes, 
of  nJmi«ttnbull^datthVfLRef,P°^,'!,  ,0,™,  i5  n0,  »  "fixtore 

tm  FSZ2X&13?  Rx°  ™ a  rriodic  report  and  °<  •»  -pon 

paragraphs  5.2,  5.3,  5.4,  5.6  and  5.12  of  MIL^TD  “/O  *  **  r8qu'rements  of 
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DATA  ITEM  DESCRIPTION 


I  DC  NTI F!  CATION  NO'*) 


Maintainability  Mathematical  Model(s) 


1  OCICRIPTION/PURPOIK 


Maintainability  Mathematical  Model($)  is  used  to  apportion 
maintainability  requirements  to  various  functions  and/or  levels  of 
hardware  within  the  total  functions  and/or  ievels  of  hardware  within 
the  total  system,  to  predict  the  probability  of  the  design  meeting 
these  requirements,  and  later  for  maintainability  assessment. 


AGENCY 

NUMCEft 

Army 

DI-R-1742 

4.  APPROVAL 

15  Dec  & 

DATE 

l _ 

1  OFFICE  OF  PRIMARY 

RltPONtl  Al  LIT  V 

APPROVAL  LIMITATION 


7.  APPL3C  ATION/IN  TIRIUL  ATIONSMIP 

DI-R-1740,  Maintainability  Program  Plan 

Maintainability  Mathematical  Model(s)  shall  utilize  data  from 
DI-S-1818,  Maintenance  Engineering  Analysis  when  applicable. 

This  data  item  may  be  integrated  with  Reliability  Mathe  atical 
Model,  DI-R-1732,  into  a  single  data  item  where  feasible,  for  cost 
and  administrative  advantages. 


•  RKFEACNCII  (WAniUlory  ••  Cll9d  if* 
10) 

MIL-HDBK-472 
MIL-STD-470 
MIL-STD-471 
AR  706-50  and 
AMC  Suppl  1 
TM  38-703  Series 


MCSL  NUMIKRIII 

50440  50911 


10  PREPARATION  INI  RUCTION* 

1.  The  Maintainability  Mathematical  ModeMs)  shail  be  developed  to  apportion  maintainability 
requirements,  predict  design  maintainability  and  to  assess  achieved  maintainability.  The 
mathematical  model  shall  be  supplemented  hy  a  maintainability  block  diagram  of  the  system 
(or  missions,  functions,  etc.).  Where  feasible  a  single  mathematical  model  shall  be  prepared. 

2.  The  mathematical  model  will  include  the  syatem/equipment  elements  thiough  subassembly 
level  unless  otherwise  specified  in  the  contract. 


DATA  ITEM  DESCRIPTION 

2  IDENTIFICATION  NO(SI . 

AGENCY 

NUMDEA 

1  TITLE 

Technical  Reports 

Army 

DI-S-1800 

v  o*«cription/ purpoee: 

4.  APPROVAL 

DATE 

Technical  Reports  (TR)  can  be  issued  periodically,  when  technical  ,  or#,ICK 0(t *«,„**, 
information  is  suitable  for  dissemination,  or  when  the  effort  is  «ow*ii«iki“ 
complete.  They  are  used  to  evaluate  progress  or  determine  the  USAMC 

technical  merit  of  the  item  being  developed,  the  analysis  being  v~a7  - 

performed  or  investigation  being  conducted,  and  to  disseminate 
current  scientific  and/or  technical  information.  X 


0  RCFKHKNCt»(M*n'falv>K  «  ifl 

brock  1 0) 


AR  70-31 


MC»l  NUUIIIRIII 


tO  PNCPftRATION  INITRUCT'ONI 


Prepare  documentation  of  the  results  of  the  efforts  in  technical  reports  specified  on  DD  Form  1423 
as  follows: 

1.  A  letter  progress  report  'hall  contain  brief  statements  on  the  status  of  the  project  in 
accordance  with  the  attached. 

2.  A  final  technical  report  shall  formally  document  all  efforts  and  results  on  the  project  and 
be  delivered  as  specified  on  DD  Form  1423.  The  format  of  the  report  depends  on  the  nature 
of  the  work  and  in  general  the  report  shall  contain: 

a.  Aims  and  objectives. 

b.  Positive  and  negative  results  of  effort  supported  by  significant  data. 

c.  Problems  encountered  and  their  solution. 

d.  References  used  (Publication,  lectures,  conferences,  reports,  etc.) 

e.  Calculations  required  for  complete  definition. 

f.  Tables  and  charts  of  results  and  significant  data. 

g.  Othar  applicable  data  and  calculations  generated  in  the  program. 

h.  Photographs,  drawings,  etc.  required  for  adequate  description. 

i.  Conclusions  and  recommendations. 


DD.^.,1664 
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DATA  ITEM  DESCRIPTION 

1  TITLE 

System  Feasibility/Special  Studies  Report 

7  OIIC  niPTiON/  PURPOII 


System  Feajiti'ity/Special  Studies  Report  documents  the  system 
preliminary  program  or  project  definition  and  is  used  to  correct 
deficiencies  of  original  definition.  These  studies  and  reports  are 
performed  on  demand  to  determine  definitions  at  a  specified  time. 


"f .  A*  PLICATION/ IN  TEWPCL  AT  ION  EH  IP 


IDENTIFICATION  HOIS) 


AGENCY 


Army 


NUMIER 


DI-S-1806 


4.  ASPROV  AL  DATE 


1E-Qfig  69 


•  OPPlCk  or  PRIMARY 
R  E  IF  ON  If  01  LIT  V 


USAMC 


I.  OOC  REQUIRED 


•  APPROVAL  LIMITATION 


•  RtPERCNCCIfARnlaipry  pa  c|ia4  in 

llocl  10) 


AMCR  11-16 


MCIL  NUMIKRIII 


10  RRSPARATION  INITNUCTIQNl 


A  written  report  of  fini  ngs  and  recommendations  resulting  from  feasibility  or  special  studies 
as  indicated  in  contract  scope  of  work  shall  be  prepared. 
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DATA  ITEM  DESCRIPTION 


12  IDtHTIf ICATIOW  NO(I), 

AGENCY  r  NUMBCN 


Test  and  Demonstration  Reports 


Army  DI-T-1906 


>,  OCtCttl*  TION/rUWPOt* 


1 4.  APPROVAL  OATt 


Test  reports  document  results  of  tests  performed  on  systems,  orvrcVoVVwrM^Y 
subsystems,  equipments,  components,  and  parts  and  provide  «*won«b.uty 
engineering  information  for  evaluation  and  determination  of  noAMr' 
subsequent  action. 


It  APPROVAL  LIMITATION 


7  APPL:C  ATION/INTCHillL  ATION*MIF 


See  DI-R-1724,  Quality  Inspection  Test,  Demonstration  and 

Evaluation  Repo.t,  engineering  information  acquired  as  a  part  of  - 

acceptance  inspection  of  deliverable  hardware.  * 


ft  CN  Kft  KnC  El  (Mandatory  c it+d  m 
block  JO) 


AR  70-10 
MIL-STD-831 


MC  AC  NUMlimtl 


10.  PftCP  AftATION  INSTRUCTIONS 


Test  reports  shall  contain  all  the  collected  data  and  all  conclusions  resulting  from  tests  performed 
and  shall  be  prepared  in  accordance  with  MIL-STD-831.  Opinions  and  subjective  conclusions 
must  be  clearly  identified. 
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DATA  ITEM  DESCRIPTION 


2  IDENTIFICATION  MO($). 


AGENCY 


NUMtCN 


USAMC 


DI-T4905 


1  TITLE 

Design  or  Engineering  Test  Plan(s) 


3  DttCWirTlOW/  PU«POU 

This  plan  is  required  for  determining  and  developing  test  procedures, 
sequence  of  testing,  and  schedules  to  be  utilized  in  the  testing  of 
items,  equipment,  subsystems.  The  plan  will  provide  a  basis  for 
establishment  of  a  test  program  which  will  demonstrate  the 
capability  of  an  item,  equipment  or  system  to  meet  the  requirements 
outlined  in  the  contract  and  reflected  in  the  total  engineering 
requirements. 


;  '0.  O A  T c 

1  Apif  1970 

t  ormc  t  c  -  primary 

RWO^i'tlUTY 


HQUSMC  (CPY) 


•  ODC  NCQUINRO 


AP«RC<VAC  LIMITATION 


7.  APPUtr  ATION/INTCRRCi.  ATIONIHIR 

Data  obtained  from  the  test  plan  is  used  for  initial  des’gn  of  a 
prototype.  The  plan  may  include  the  Human  Factors  Engineering 
tests  described  in  DI-H-4606,  Human  Factors  Engineering  Test 
Program  Plan. 


MCIL  NUMICNII1 


10  PRIPARATION  INRTAUCTION* 


The  design  or  engineering  test  plan  shall  contain  plans  and  procedures  by  which  the  capability 
of  the  item,  equipment  or  system  to  accomplish  operational  requirements  will  be  demonstrated. 
The  plan  shall  describe  the  methods  and  techniques  for  obtaining  data  and  shall  establish  and 
explain  the  st  ndards,  tests,  associated  analysis  and  other  means  that  will  constitute  Hequate 
proof  upon  completion  of  the  testing  that  an  acceptable  level  of  performance  can  be  achieved. 
The  test  plan  will  identify  the  tests  to  be  conducted  for  determining  compliance  with  the  stated 
technical  and  operational  military  requirements  and  the  specifications. 

The  plan  shall  include  but  not  be  limited  to,  methods  of  test,  schedules  of  performance,  procedures 
for  checkout,  acceptance  limites  for  performance  capabilities,  requirements  and  characteristics, 
description  of  test  equipment,  and  a  list  of  required  Government  equipment  and  facilities.  The 
plan  must  demonstrate  confidence  that  areas  of  coverage  are  adequate  and  that  data  generated 
will  assure  that  the  objectives  of  performance  can  be  validated.  The  plan  must  be  submitted 
for  Government  approval  prior  to  the  beginning  cf  any  testing.  Maximum  use  of  Government 
owned  facilities  and  instrumentation  will  be  stipulated. 


DATA  ITEM  DESCRIPTION 
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DATA  ITEM  DESCRIPTION 

2  IDENTIFICATION  NOIS)  j 

AGENCY 

NUMBER 

1.  TITLE 

Briefing  Charts 

NSA _ 

A-5Q20 

J  DIICPlPTION'  PURPOSE 

For  conveying  information  to  persons  participating  in  conferences, 
meetings,  symposia,  etc. 

4  APPROVAL  DATE 

1  Oct  67 

ft  OFFICE  OF  PRIMARY  . 

PUPONSIIILITY 

N 

•  DOC  REQJIAEO 

N/A 

•  APPROVAL  LIMITATION  ( 

7  APPLIC  ATION/INTEPPEL  ATlONSHIP 

•  reflnencli  (Mmnttstoi v  •*  fiifil  in 

block  lit) 

MCIL  NJMBEPIJI 


10  AP  ATION  INftTPUC  TIONS 

1.  The  contractor  shall  furnish  briefing  charts  &  handouts  on  the  subject(s)  and  in  the  quantity 
designated  in  the  respective  Block  15  of  the  DD  Form  1423  wherein  this  data  item  is  listed 
as  a  technical  data  requirement. 

2.  The  charts  shall  be  prepared  as  indicated  below  to  conve>  information  normally  needed 
during  the  design  stages  of  development: 

a.  Charts  shall  be  suitable  for  briefings  in  an  area  no:  larger  ‘han  400  square  feet. 

b.  Each  chart  shall  be  prepared  on  30"  x  40"  bristol  board  of  sufficient  quality  to  avoid 
bleeding  when  written  information  is  added. 

c.  Information  entered  thereon  shall  not  be  less  than  one  inch  in  height  and  of  sufficient 
density  to  be  visible  without  blurring  from  a  distance  of  twenty  feet. 

d.  Space  between  lines  on  the  body  of  the  chart  shall  be  no  less  than  the  height  of  the 
letters  used  to  prepare  the  charts. 


A-5020 

Prepe  ration  Instructions  (Continued) 

3.  Briefing  Handout  —  Demonstration 

The  contractor  shall  furnish  briefing  handouts  in  the  quantities  specified.  The  briefing 
handouts  shall  be  prepared  on  8  x  10%  paper  suitable  for  distribution  and  contain  not 
less  than  the  following: 

a.  Brief  description  of  the  item 

b.  Agenda 

c.  Photograph  of  the  item 

4.  Briefing  Brouchre  -  Formal  Briefing 

The  contractor  shall  furnish  a  brochure,  the  quantities  specified.  The  briefing  shall 
be  prepared  on  8  x  10%  paper  suitable  for  distribution  and  contain  not  less  than  the 
following: 

a.  Summary  of  work  accomplished 

b.  Test  results 

c.  Conclusions  and  recommendations 
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68 


DATA  ITEM  DESCRIPTION 


I.  TITLE 

Demonstration  and  Acceptance  Plan 


3  OESCNIPTION  PURPOSE 


2  IDENTIFICATION  NO<5)  f 

AGENCY 

NUMBER 

NSA 

S-5138 

APPROVAL  OATE 


Define  the  requirements  to  be  met  at  the  system  demonstration  *  S«ioN°Sirrr'“*"y 
exercises. 

N 


l  DOC  RCQUIRKO 


N/A 


APPROVAL  LIMITATION 


/  APPLICATION' IN  TERR  EL  AT  I  ON  AMI  P 


Establishes  a  basis  for  demonstrations  and  acceptance  schedules,  u  re-*:*™ 


MCU  N  UMBER)  S) 


10  PREPARATION  INSTRUCTIONS 


The  contractor  shall  prepare  a  demonstration  plan  which  will  define  the  requirements  to  be  met 
at  the  system  demonstration  exercise.  The  plan  shall  include,  but  need  not  be  limited  to,  the 
following: 

a.  Objectives  of  the  demonstration. 

b.  Identification  of  technical  data  required. 

c.  Identification  of  the  performance  and  equipment  specification  requirements  subject  to 
demonstration. 

d.  Support  requirements  of  the  contractor  that  must  be  supplied  by  the  Government 
(facilities  and  housekeeping). 
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Contract  Data  Requirements  List 
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CONTRACT  DATA  REQUIREMENTS  LIST  Parachute  Retrorocket 


A 


CONTRACT  DATA  REQUIREMENTS  LIST  Parachute  Retrorocket 


CONTRACT  DATA  REOtHREMEMTl  JJST  Parachute  Retrorocket!  :  I* 
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ProcurementAVork  Directive  to  Harry  Diamond  Labs 
Development  of  a  Ground  Sensor 
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PROCUREMENT/WORK  DIRECTIVE 

fAMCR  II- 15 1 


•  TO: 

Harry  Diamond  Labt  ratories 

ATTN:  AMXDO-OCADB  Wash,  DC  20438 


•FROM: 

CG,  U.S.  Army  Natick  Laboratories 
ATTN:  AMXRED-CP  Natick.  Mass.  Q1760 

11. CM*  TITLE  ITEM  NOMENCLATURE' 

Airdrop  Equipment  (Adv  Dev) 


jl.  TRANSMITTAL  CONTROL  4UMBFM 


17  QUANTITY  ON  ORDER 


b  TOLERANCE  USED 


/  TOLERANCE 


FI.  REPORT  CODE 


13.  DElCRIFTtON  OF  WORK  AUTNOriZEO/*FCCI  AL  IN *T RUCTION*/ 1 NCLOlUREIi 


11.  TYPE  OF  FINANCINO 


1.  (a)  The  work  to  be  performed  shall  include  research,  development,  test  and  evaluation,  and  the  furnishing 

of  test  ground  sensor  units  to  NLABS  during  the  adv  ..iced  development  of  the  Parachute  Retrorocket  Airdrop 
Systems.  The  scope  of  work  shall  be  in  accordance  with  the  Stencil  Aero  Engineering  Corporation  Technical 
Data  Document  No.  S67409-004  entitled  Altitude  Sensor  Parachute  Retrorocket  Airdrop  System  to  NLABS 
Revision  B  dated  21  October  1971.  harry  Diamond  Laboratories’  letter  to  NLABS  dated  12  August  1971, 
subject:  Ground  Sensor  for  PRADS,  P-14-393  with  inclosure  entitled,  A  Proposal  for  the  Development  of  an 
Active  Optical  Sensor  for  PRADS,  and  HDL  letter  to  NLABS  dated  20  September  1971,  subject.  PRADS 
Sensor  Meeting,  8-9  Septembei  1971. 

(b)  Harry  Diamond  Laboratories  shall  provide  engineering  and  technician  support  at  the  drop  test  site. 

(c)  Harry  Diamond  Laboratories  shall  provide  visual  aids  and  technical  representatives  in  support  of  briefings 
as  may  be  required  durin„  the  Advanced  Development  Phase. 

(d)  During  the  Advanced  Development  Phase,  changes  in  details  of  the  design,  or  scope  of  work  may 
be  required  to  improve  the  design,  to  reduce  the  cost,  to  achieve  essential  compatibility  with  other  components 
such  as  the  parachute  system  and  the  rocket  pack,  to  meet  Air  Force  flight  safety  requirements  and  for  other 
possible  reasons  in  the  best  interest  of  this  project. 

(e)  The  Harry  Diamond  Laboratories  will  have  responsibility  for  development  of  the  ground  sensor. 
Frankford  Arsenal  will  have  responsibility  for  the  rocket  motor.  A  systems  control  will  have  responsibility 
for  the  entire  system.  Close  coordination  will  be  required  between  the  Government  agencies  and  the  systems 
contractor.  NLABS  will  have  overall  responsibility. 

(1)  The  choice  of  and  design  of  the  optical  ground  sensor  shall  be  the  responsibility  of  the  Harry 
Diamond  Laboratories.  However,  the  design  of  the  optical  ground  sensor  shall  be  coordinated  with  the  systems 
contractor. 
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•  ASIC  FACT  COOE 


CU*T  DOC  NUMffU 


STOCK  NUMViN 


DI*T  FRO  J  i  FO  ROD  *  H«T 

?.  OUA 


ICO 


PACE 


OF 


PAGES  !  OAT (L 


CONTINUATION  OR  SUPPORTING  SHEET 

2 

2 

(AMCR  It-}) 

PRON 

AMCM5  CODE 

(2)  Design  sketches  or  drawings  of  all  breadboard  components  of  the  ground  sensor  ar>d 
a  description  of  how  it  operates  as  well  as  preliminary  prototype  design  drawings  of  the  ground  sensor 
will  be  submitted  to  the  systems  contractor  for  written  approval  of  its  application  to  validate  fit, 
form  and  function  with  PRADS  before  they  are  finaiized.  Copies  of  all  material  sent  to  tht  systems 
contractor  will  be  furnished  to  the  Natick  Laboratories  Project  Officer. 

(f)  The  Harry  Diamond  Laboratories  shall  prepare  a  complete  reliability  study  and  develop  a 
reliability  matnematical  model  including  a  reliability  block  diagram  to  apportion  reliability  requirements 
and  submit  an  analytical  reliability  study. 

(g)  The  Harry  Diamond  Laboratories  shall  develop  a  Product  Assurance  Test  Demonstration  and 
Evaluation  Plan  oafining  the  requirements  for  Reliability/Maintainability,  Quality  and  Performance 
Assessment.  The  p'an  shall  encompass  detaik  J  requirements  for  a  comprehensive  test  demonstration 
and  evaluation  and  shaM  include: 

(1)  Scheduled  and  detail  description  of  test  demonstration/evaluation  to  be  reported  upon. 

(2)  List  of  Proposed  reliability  testing. 

(3)  Requirement  for  specific  types  arid  degrees  of  testing  based  on  Reliability  and 
Maintainability  Mathematical  Models. 

(h)  The  Harry  Diamond  Laboratories  shall  furnish  a  Technical  Data  Package  at  the  conclusion 
of  the  advanced  Development  Phase  compatible  with  MIL-STD-1CQ,  MIL-STD-490,  MIL-D-1000  and 
MIL-S-83490. 

(i)  The  Harry  Diamond  Laboratories  shall  develop  a  Maintainability  Mathematical  Mode!  including 
a  supporting  block  diagram  to  apportion  maintainability  requirements,  to  predict  design  maintainability 
and  to  assess  achieved  maintainability. 

NOTE:  This  project  order  is  for  the  FY-72  Advanced  Development  Phase  only.  The  work  effort 
to  be  performed  in  FY-73  will  be  authorized  when  FY-73  funds  become  available. 


2.  Reports  Required:  (a)  Monthly  Letter  Progress  Report  -  Five  (5)  copies  of  a  letter  Progress 
Report  shall  be  furnished  within  45  days  of  acceptance  of  this  project  order  and  by  the  15th  day 
of  each  month  thereafter.  These  reports  shall  indicate  progress  made,  special  problems  or  events, 
conclusions,  actions  proposed  for  the  next  period,  percentage  of  work  completed  and  the  percentage 
costs  incurred  at  end  of  the  period  being  reported,  (b)  Final  Report  -  Four  (4)  copies  of  a  draft 
final  report  prepared  in  accordance  with  Appendix  A  of  NLA8S  Reg  70-16  shall  be  submitted  for 
approval  within  30  days  after  completion  of  the  advanced  Development  Phase.  One  copy  of  the 
final  report  in  reproducible  form  shall  be  furnished  in  accordance  with  NLABS  Reg  70—16,  within 
30  days  after  receipt  of  the  approved  dia'1  together  with  one  collated  copy  of  the  final  report. 


••■MCVIOUl  COITION  WILL  »K  UtKO  UNT.L  C*H*U*TCO 

84 


iur  FORM 
^  12  JUL  «7 


1 004  A 


»  t  J.  |X  iVf  WT  *  Cf»1  1i  i»fcv  'i;i) 


*ESW* 2w»»K»*»i  »> 


Appendix  5 

Procurement/Work  Directive  to  Frankford  Arsenal 
for  Development  of  a  Rocket  Motor 


PROCUROMENT/WOKK  DIRECTIVE 

fAMCK  11- IS) 

____ 

CO,  Frankford  Arsenal,  Phila,  Pa. 
ATTN:  SMUFA-F5310/SMUFA-J5100 

••FROM: 

CG,  U.S.  Army  Natick  Laboratories 


1.  TRANSMITTAL  CONTROL  NUMKR 


•  APPROVED  BY  i 


•  AUTHORIZED  BYi 


1*  CUSTOMER  ORDER  NUMBER* 


14  AMCMI  CODE) 


17.  QUANTITY  ON  ° DERi 


1*.  ACCOUNTING  C  LAB  SI  PI  CATION  i 


IB  TAROET  OATE  POR  OBLIGATION* 


I  IS  LOCAL  U  BE i 


QUANTITATIVE  AND  CHANGE  DATA 


b. TOLERANCE  UBCO 


i .  OECREABE 


1  op  2p 


B.  BABIC  PACT  CODE*  17.  DAT 


hO,  PROJECT  NO. /CATEGORY  COOEt 


1F163209DB33 


I  IB.  OATE  OISPi 


/.  TOLERANCE 

Bt.  RETORT  CODE*  I  BE.  T* 

I).  DESCRIPTION  OP  WORK  AU1  HORIZBO/BPECIAL  INBTRUCTIONB/INCLOSURBSi 


Bt.  TYPE  OP  FINANCING* 


1.  Reference  SMUFA-J5100  letter  dated  17  June  71  to  USANLABS,  subject:  PRADS  Program  Planning. 

2.  (a)  Perform  work  effort  detailed  in  reference  letter  proposal  above. 

(b)  Provide  engineering  and  technician  support  at  the  drop  test  site. 

(c)  The  technical  data  specifications  outlined  in  "Rocket  Motor  -  Parachute  Retrorocket  Airdrop  System", 
Document  No.  567409  dated  1 1  April  1968.  Revision  E  shall  be  used  as  a  basis  for  the  design  of  the  rocket 
motor.  All  drawings  shall  be  in  accordance  with  MIL  D-1000  Category  E.  Form  1. 

(d)  During  the  Advanced  Development  Phase,  changes  in  details  of  the  design  or  scope  of  work  may 
be  required  to  improve  the  design,  reduce  cost,  to  assure  improved  compatibility  with  the  other  components 
such  as  the  ground  sensor  and  rocket  pack,  to  meet  Air  Force  flight  safety  requirements  and  for  other  possible 
reasons  in  the  interest  of  this  oroject. 

(e)  Submit  a  full  environmental  and  field  test  program  within  the  first  few  months  to  NLABS  for  comment 
prior  to  implemenimg. 

(f)  Prepare  a  complete  reliability  study  and  shat1  develop  a  reliability  mathematical  model  including  a 
reliability  block  diagram  to  apportion  the  reliability  requirements  and  submit  an  analytical  reliability  study. 

(g)  Develop  a  maintainability  mathematical  model  including  a  supporting  flock  diagram  to  apportion 
maintainability  •  ,-quirements  to  predict  design  maintainability  and  to  assess  achieved  maintainability. 

(h)  Develop  a  Product  Assurance  Test  Demonstration  and  Evaluation  Plan.  This  plan  shall  provide  for 
Test,  Demonstration  and  Evaluation  Program  requirements  for  Reliabiiity/Maintainability,  Quality  and 
Performance  Assessment,  it  shall  encompass  detail  requirements  for  a  comprehensive  test  demonstration  and 
evaluation  plan  and  include: 
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(1)  Scheduled  and  detail  description  of  test  demonstration  evaluation  to  be  reported  upon. 

(2)  List  of  proposed  reliability  testing. 

(3)  Requirement  for  various  types  and  degrees  of  testing  based  on  Reliebilty  and 
Maintainability  Math  Models. 

(4)  Furnish  a  Technical  Data  Package  upon  the  completion  of  the  Advanced  development 
Phase  compatible  witn  MIL-STD-100,  MIL-STD490,  MIL-D-1000  and  Mll-S-83490. 

(i)  Frankfcd  Arsenal  will  have  responsibility  for  the  rocket  motor.  Harry  Diamond  Laboratory 
will  have  resp  jioility  for  the  ground  sensor.  A  systems  contractor  will  have  responsibility  for  *he 
entire  system.  Close  coordination  is  required  between  the  government  agencies  and  systems  contractor. 
NLABS  wiil  have  overall  responsibility. 

(j)  The  choice  of  and  design  of  the  rocket  motor  shall  be  the  responsibility  of  Frankford  Arsenal. 
However,  the  design  of  the  rocket  motor  shall  be  coordinated  with  the  systems  contractor. 

(k)  Design  sketches  or  drawings  of  all  breadboard  components  of  the  rocket  motor  and  a 
description  of  how  it  operates  as  we'l  as  preliminary  prototype  design  drawings  of  the  rocket  motor 
will  be  submitted  to  the  systems  contractor  for  written  approval  of  its  application  to  validate  fitment, 
form  and  function  with  PRADS  before  they  are  finalized.  Copies  of  all  material  sent  to  the  systems 
contractor  will  be  furnished  to  the  Natick  Laboratories  Project  Officer. 

NOTE:  The  Advanced  Development  Phase  will  be  a  two  year  effort.  This  work  order  is  for  the 
Advance  Development  Phase  for  the  first  years  effort  as  described  in  the  above  referenced  document. 
The  second  vears  effort  shall  be  authorized  when  those  funds  are  available. 

3.  Reports  Required:  (a)  Monthly  Letter  Progress  Report  -  Five  (5)  copies  are  required  by  the 
15th  day  of  the  month  following  the  reporting  period.  These  reports  sLell  indicate  progress  made, 
special  problems  or  events,  conclusions,  actions  proposed  for  the  next  reporting  period,  percentage 
of  work  completed  and  percentage  of  costs  incurred  at  the  end  of  the  reporting  period,  (b)  Final 
Report  -  Four  (4)  copies  of  the  Draft  Final  Report  prepared  in  accordance  with  NLABS  Reg.  70-16 
shall  be  submitted  for  approval  with  30  days  after  completion  of  the  Advanced  Development  Phase. 
The  Final  Report  snail  include  a  complete  documented  analysis  on  safety,  rocke*  motor  temperature 
limits,  storage  shelf  life,  production  costs,  rocket  me  r  re-use  capability  and  reliability  studies.  One 

(1)  reproducible  and  one  collated  copy  of  the  Final  Report  shall  be  furnished  within  30  days  of 
NLABS  approval  of  the  Draft  Final  Report. 
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